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Introduction 
This project is intended to work alongside the research that the Cardiff School of Computer 
Science and Informatics do with the School of Social Sciences at Cardiff University to create 
a toolkit of techniques that can be used in the harvesting, analysis and visualisation of social 
media content. It is intended that the tools that are researched and developed would be 
useful for researchers in the area of social science and also perhaps a wider scope of 
audiences such as the emergency service or even private sector companies. I have been 
looking at content, such as that posted on social media services with an emphasis on the 
content that is posted on the Twitter.  As social media now plays such a large role in the 
lives of many, it is becoming increasingly more prevalent that the material posted on such 
services needs to be analysed and considered. 

An example of the type of information I have been looking at, is that of tension indicators 
which may be present within different demographics of the population. 

During the interim reporting phase, I commented on my findings of similar services which 
aimed to make visualisation techniques available to its users from social media data. 
Following on from this research and also research into techniques of visualisation that are 
‘state of the art’, I have then been able to build up a problem solution and provide an 
implementation of a web application which allows for both the harvesting and 
visualisation/analysis of social media data, from real time online sources. 

Throughout the project I have kept in mind that the intended users of this system would be 
Social Science researchers who would be able to use these tools for visualising and analysing 
social media content. These tools could aid them in choosing appropriate techniques and 
ways to represent data for the task they are carrying out. This being the case, it has been 
imperative that the toolkit that I have been implementing, is easy to use and understand by 
those who may not necessarily have a background in technology and may have a limited 
understanding in how to use visualisation and analysis techniques to suit their needs. 

The project has needed different types of analysis and visualisation techniques to be 
considered and in doing so, I have been determining their suitability’s and capabilities for 
use within the COSMOS (Cardiff Online Social Media Observatory) initiative and also on a 
research level, in order to provide a toolkit that is adaptable to the differing needs of the 
users. 

I will also be providing an evaluation of the results of my application development during 
the course of this report. 

The aims which I had set out in the initial project plan that would be completed by the final 
report are: 
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• Develop a system to aid Social Science researchers in choosing an appropriate 
visualisation technique to use for their selected dataset 

• Look at how using different API’s (provided by Twitter, Google etc.) can benefit the 
retrieval and basic visualisation of information on the web 

• Allow the developed system to be adaptive in learning what visualisation techniques 
are selected most often by Social Science Researchers and on which types of data 

• Test the developed application with Social Science Researchers to gauge feedback 
into how the system works and if the types of visualisations are appropriate for the 
datasets they would be using for the research that they are conducting 
 

There have been very few changes in the project from the initial brief I was given, the only 
slight change has been my interest in the real time collection (harvesting) of data from social 
media services, and more specifically the tweets that are posted on Twitter. I thought that 
this collection of data was a key part in starting to build up a toolkit to analyse and visualise 
this data. 
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Design 

Choice of Application 
One of the biggest decisions I faced when thinking about my approach to solving this 
problem, was whether or not I would develop the application as a desktop piece of software 
(that is one that would only run on an individual machine) or whether I would make it a web 
service that would be accessible to a wider range of users. Despite my initial feeling for 
wanting to create a desktop application, following my research into similar services, which I 
reviewed as part of my interim report, I then favoured the idea of developing a web 
application. My decision was then further backed when I took into account the information I 
had obtained on various APIs and technologies that I could employ whilst developing the 
application. 

Having decided to base my solution to this problem around a web application I was then 
able to make further decisions as to the different APIs I would use as part of my application. 
These would include Twitter’s API and also the Google Maps API. I have used the Twitter API 
to aid in the retrieval of tweets from the social media service. I have also used Google’s 
Maps API to help me map my tweets and also as a basis for my heat map overlaying 
function. 

 

Technologies Used 

Tweet Retrieval 
In order to retrieve tweets from the twitter social networking service to allow for 
visualisation and analysis of them, it will be necessary for me to use an API (Application 
Programming Interface) provided by twitter. The API that I decided on using was their PHP 
version of the API as this would allow for an easy integration into the application for 
requests to be sent. The data returned would also be provided in a form that was relatively 
easy to use in terms of creating the visualisations and also storing it as part of a larger 
dataset. 
 

Google Maps 
Following on from my research into the available technologies that I could utilise to create a 
mapping service for my tweets, I have decided to use the JavaScript Maps API as provided 
by Google. It was apparent to me that this API provided a good range of features and would 
also be helpful in my own personal development with regards to learning the JavaScript 
language. 

The JavaScript API is currently on its third version and is used by a wide range of companies 
and services including the New York Times. If the API is implemented correctly, then it has 
the ability to allow the user to move around the map using both the mouse and keyboard as 
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navigational tools. It also allows for zooming into and out of regions of the map so the user 
can get a better view of certain areas if they wanted or even a broader view over a larger 
area.  

In using this technology, I have also hoped that it would be something that was fairly 
familiar to anyone who had used Google Maps as a mapping service on the internet as it 
would have a similar look and feel to that service. By using the Google Maps API it is 
possible to change the style of the map, e.g. satellite or hybrid. It is also possible to overlay 
information onto the map using markers, something I would take advantage of within this 
project. 

 

Data Storage 
To be able to store the tweets that are retrieved from twitter I have used an SQL Database. 
This allows you to easily create data tables to your own specifications. For my 
implementation I have been able to create one that will store all the main part of the tweets 
that are retrieved using the Twitter API, this includes: 

• Tweet Keyword 
• The Tweet Itself 
• Geo-location information of the tweet 
• Date and Time 

The SQL language (Structured Query Language) which is a special purpose programming 
language used to manage data in database systems, integrates well into web applications as 
you can use it alongside both PHP and HTML. This has allowed me to easily build in SQL 
queries to my tweet retrieval method to store new tweets in the database and also in 
retrieving previous tweets from the database which I have used in many of the other 
features of the application. 
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Interfaces 
Designing interfaces for a system is always a tricky process as you wish to keep them as 
plain and simple as possible most of the time, whilst also managing to impart all the 
information that you need to the intended users. In designing the look of my interface I 
chose to keep it as clean and free of clutter (anything unnecessary) as possible and in doing 
this I hoped that it would make the application accessible and easy to use by as many 
people as possible, especially those who are not technically minded. 

With this design strategy in mind, I then created the interfaces for my website so that they 
keep users well informed as to what is happening within the application through clearly 
labelled buttons and dialogs. Where instructions have been needed as to how to use certain 
visualisation services I have made sure that these are provided and that they are easily 
understandable. 

I have tried to keep the navigational elements of the website constant throughout by 
providing navigational buttons to the applications ‘home’ and ‘dashboard’ in the same 
places on each web page that I have used. I have made sure that all text that is displayed 
uses an easy to read, standard font type. Furthermore I have kept the designs of each web 
page as similar as possible so that the users feel as though they are using a well-integrated, 
cohesive system. 

Whilst thinking about the design of my interfaces I have also taken into account that any 
errors which could arise within the web application (whilst hopefully few and far between) 
need to be handled appropriately. I have therefore tried to provide a meaningful way for 
the system to present any error messages to the user which would allow the user to identify 
the nature of the problem and hopefully allow them to correct any issues that may have 
occurred. 
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Figure 1 - Interface - Dashboard Screen 
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Overall System Design 
Whilst implementing my system I have been able to build up a site map (a diagram) showing 
the various web pages my project utilises, this has been helpful in my establishing the flow 
of data through my system. (See Next Page) 

The flow of data through my system mainly stems from the retrieval of tweets from Twitter 
and also the use of previous data contained within the database. Applications such as the: 

• Heat Map 

• Database Visualisation 

• Tweet vs. Time 

• Sentiment analysis 

Then use this data that has been created and stored within the database. 

There will only be one feature that makes use of the users own data, which is the ‘Upload 
Text File to Map’ functionality, which will allow users to enter their own data in a predefined 
format. 

By maintaing my sitemap from the start of my implementation it has also allowed me to 
easily keep track of which files I needed to access if any changes need to be made. It also 
provided me with reference points when trying to code in the transfer of data between the 
various web pages I was using.  

 

 

 

 

Matthew R Jones 
1011922 



13 

Sitemap of Project 150 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

This sitemap shows the filenames of the various web pages that I have used during my implementation, it also gives a broad overview as to the 
data transfer, in terms of the PHP variables that are sent around the application. 

index 

tweetdownload 

tweetmap countdata 

getdata 

mrjpiechart mrjbarchart mrjgauge 

textcloudsearch countdatavstime 

getdatatimevs 

mrjlinechart 

followersearch 

twitterfollower 

uploadfile 

mapfileload 

timelinesearch 

timeline tagcloud 
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Implementation 

Approach 
As I had decided from my design phase that the application I was going to develop would be 
a web based one, I then set about finding out how I was going to host the website I created 
in order for me to be able to develop and test it. I decided upon using the University’s 
project space that is allocated to all students, as this would perform all of the functionality I 
would require, allowing me to upload my code to the server from my own work station 
using a SFTP (Secure File Transfer Protocol) file transfer protocol. Once the code had been 
uploaded to the servers I would then be able to test the functionality of the features I had 
implemented.  

The FTP application that I have used has varied according to which system I have been using, 
on windows I have made use of the WinSCP software, where as if I have been implementing 
on a Mackintosh computer I have made use of the Cyberduck piece of software. Both of 
these as well as other FTP applications that you can use perform the same tasks, where they 
establish a connection with the server you are using by supplying your login credentials. 
They allow you to upload the files and for these to be copied across from your workstation 
to the server securely. In addition to this some of them allow you to perform some editing 
of the code on the side of the server, however, it is normally easier to edit code in another 
application and then upload it. 

To create and edit my code, I have mainly used text processing applications such as TextPad 
on a windows machine and the Xcode package on the Mackintosh computers. Applications 
such as these are useful as once they establish the types of files you are working with, for 
example HTML and PHP, then they can highlight the syntax of the code and format it neatly 
so that it is easy to read and edit. 

My first port of call would be to design some form of interface which I hoped I would be 
able to keep the same throughout my project. Once I had created this I would be able to use 
the code as a template for the various web pages I would be creating, this would be 
achieved using a combination of HTML and CSS style sheets.  

CSS style sheets are a style sheet language that is used to describe the presentation of a 
document that is written in a mark-up language, of which HTML is a part of. Alongside 
HTML, CSS style sheets can also be used to format XML documents which can often be 
useful when dealing with the reply responses from different APIs. 

Having developed a suitable interface and a starting point for my home page I could then 
work on developing the individual visualisation features that my application would use. I 
decided to start with my heat mapping visualisation of geo-located tweets as this was to be 
the main feature of the application as stated in my initial report. Once I had created the 
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heat mapping service I would then continue to look into the different types of visualisations 
I could include within this application, looking at both their usefulness and also prioritising 
them on their ease of implementation and their vitality to the system. Alongside the 
background research I had conducted as part of the interim reporting I was then able to 
make informed decisions as to the visualisations I would include. 

My implementation method would be one whereby I would develop the different 
visualisations one by one, testing each visualisation as I went through development, this 
would mean that I could easily keep track of my workload, working alongside my time plan, 
and also prioritise my time accordingly towards different aspects of the system if they 
needed it. Once I had developed the tweet retrieval functionality, I was then able to use the 
system with real test data that was downloaded from Twitter, this would mean that I would 
not have to create my own set of test data. It also means that in testing each of my 
implemented features I could see exactly how they would interact with real life data. 
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Features of the Application 

The Dashboard 
The dashboard of the application is the web page that the users are taken to immediately 
after they have submitted their original keyword search on the home page. This is where all 
the visualisations that they can take advantage of are displayed. It is in the implementation 
of this page that the sentiment analysis is instantiated, as well as the retrieval of new tweets 
from Twitter (Figure 2). 

 

Figure 2 - Implementation of the Dashboard 

This code shows the inclusion of the file ‘keyworddownload.php’ which is where the 
functions for the Twitter API are stored. It then calls a new version of the code function 
‘mrjTwitter’. Also called at this stage are the functions to connect to the database, to 
retrieve the tweets that are already stored in it relating to the keyword that has been 
entered on the homepage. The code in this opening statement also makes a call to the code 
function that connects to the Twitter API so that it can download a set of new tweets from 
Twitter relating to the keyword searched. Finally these new tweets are then saved to the 
database so that they too will be included in any future searches for the same keyword that 
may be made. 

The sentiment analysis result of twitter is then called and the result is displayed 
appropriately on the web page using a HTML ‘Div’ object (Figure 3) 

 

Figure 3 - Displaying the Results of Sentiment Analysis 

I then implemented the ability to display thumbnails on the dashboard of how the 
visualisations would look, too allow the users to be able to decide which ones they wished 
to use. I was originally hoping to achieve this by providing live images, that is creating a view 
of how they would actually look if they were applied to the dataset being used by the user, 
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however, it soon became clear that for ease of programming and also ease of conveying to 
the user, that I would display these thumbnails using static images. I created these static 
images by taking screenshots of how the visualisations looked when they had some test 
data applied to them. I have then used these thumbnail images as hyperlinks in order to link 
the user to the relevant web page they need to be directed too (Figure 4). Each image is 
contained in its own ‘div’ tag so that I could control where it was positioned on screen, there 
is also some alternative text that can be provided in case the image cannot be loaded for 
any reason. By including this alternative text then it means the application would then still 
inform the user of which button they could use for each visualisation. This makes use of 
HTMLs ‘alt’ feature as part of the ‘a’ tag. 

 

Figure 4 - Displaying the Thumbnails 

The screenshots of the different visualisations hopefully give a clear representation to the 
user as to how their chosen visualisation could look once it has been applied to their test 
data. 
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Implementation of Interface 
Implementation of the interface has taken place using a range of different web technology 
programming languages, the main ones of which have been HTML and PHP. Whilst 
implementing my interface I tried to keep in mind the design that I would be using for my 
interface, it was my intention to keep the design of the website as clear and easy to use as 
possible. I have used a clear white background with clear black text set against it. Hyperlinks 
are provided in the HTML convention of being blue and underlined, where I have used forms 
for my data collection then a clear button is provided so the user knows where to click after 
they have completed the form. 

 

Figure 5 - An Example of the Interface from the Home Page 

In implementing each of the different web pages that are used to provide the visualisation 
services, I have decided to keep the same interfaces, this has allowed me to make use of 
common elements of the CSS style sheet when coding each page (Figure 6). This also allows 
the feel of the website to flow naturally for the user, which means that the common 
navigational links are always apparent at the top of the page for the user.  

 

Figure 6 - An Example of the CSS Code Used 

The navigational links that are provided on every webpage are created using the ’href’ 
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attribute of HTMLs ‘a’ tags which allow you to specify the target address for the link to be 
directed to. Positioning of most elements on the webpage including text and images is 
achieved using HTML ‘div’ tags. This allows for ease of specifying positional information 
during implementation as you can specify the number of pixels from both the top of the 
page and the left of the page that the element will be positioned at (Figure 7). It also allows 
you to specify the width of the textbox. 

 

Figure 7 - HTMLs Style within the 'div' Tag 

Where text has been used on webpages, I have used HTMLs ‘span’ tags in order to allow me 
to be able to control properties such as the texts: 

• Colour 
• Font Type 
• Font Size 

 

Figure 8 - HTMLs Style within 'span' tags 

Also within the design I have made sure that the title of the browser page or tab is set so 
that the user can clearly see which window is for this application if they were to navigate 
away to another webpage in a different tab. This is achieved using an element that belongs 
to the HTMLs Head section, the tag that is used is the ‘title’ tag (Figure 9). 

 

Figure 9 - Web Page Title Specified in 'title' Tags 
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Tweet Retrieval 
The retrieval of tweets from twitter was to be the main way of collecting data and inputting 
it into the system for my application.  

I would be retrieving social media data from twitter by harnessing the Twitter API[1], this 
would allow me to query twitter for any tweets containing a specific keyword, as input by 
the user of my system, the keyword is then passed through to the twitter API and as such, 
Twitter will return a collection of relevant tweets which match the specified query. This 
makes use of the call ‘GET search/tweets’. As such this is not an exhaustive search of all 
tweets on twitter and indeed in my implementation of the system, due to the limit on the 
number of API calls that are able to be made, I have limited this call of the API to return 15 
results per query. 

Tweets that are returned from the Twitter API are returned in the JSON format and are 
inputted into my database by using SQL queries, the information that is contained in each 
response from Twitter is: 

• Text contained in the Tweet 
• Latitude 
• Longitude 

JSON is part of the JavaScript Language and is used for data interchange. It is a way of 
representing simple data structures that are human-readable. Even though it is related to 
JavaScript it can however be used with many other languages through the use of parsers. 

From here, I would also process the keyword that they were using to retrieve tweets and I 
would be storing this in the database alongside the downloaded twitter content. I would 
also store the date and time that each request was sent.  

 

Figure 10 - Retrieving New Tweets 

The retrieving of tweets does rely on some other functionality for it to be useful in my 
application especially seeing as I would need to make use of the locational information 
provided with the tweets. This meant that if tweets were provided with locational 
information in a textual context, that is a place name e.g. Cardiff then I would rely on using a 
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Google API to convert the place name into a geo-location that consisted of Latitude and 
Longitude coordinates The Google (Figure 1). API that I have employed is the Geocoding API. 
As with the other APIs I would be using, this too had some usage limitations and my 
implementation of it would be subject to a limit of 2,500 requests per day. The output of the 
Geocoding API is returned in JSON format, which returns two root elements; 

• Status – this contains metadata on the requests that have been sent and also 
includes any error codes that may be generated. 

• Results – this is where the information that I would need is returned, it is an array of 
the geocoded address information. 

After retrieving the new tweets from Twitter they are then inserted into the database 
(Figure 11). This is achieved by using the SQL Query ‘Insert into tweets Values(…..)’ where 
‘tweets’ is the name of the database table that I would be using and the values would be 
those returned from the twitter API call along with the keyword and request time. 

 

Figure 11 - Saving Tweets to the Database 

The user of the application does not see any physical evidence of the tweets being 
downloaded or saved to the database. This process is performed in the background as the 
transition is made between the home page (search) and the application’s dashboard. 
However, when they are then taken to the dashboard of the application, a message is 
displayed detailing the number of tweets that are stored within the database for the users 
chosen keyword. The dashboard is the area of the application (web page) where the user is 
able to choose the visualisations that they will apply to their data set. 

Whilst the Twitter API does most of the legwork for retrieving tweets from Twitter, the 
challenge was in implementing it into the application so that it could work as a background 
process and so that the data that was returned could then be processed into a suitable 
format. A lot of my time here was spend of trying to integrate the results that I was 
receiving from twitter into the database I had created. 
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Heat Map Visualisation 
The heat map visualisation allows the users of the system to plot the tweets that are 
downloaded during tweet retrieval and also those that are stored in the database. The plots 
are made on a map by positioning a marker which is the location of where the tweet was 
posted (tweeted) from, onto the map at the given location. 

Hovering over a marker that has been plotted on the map brings up a window containing 
the tweet that was sent from that location. The heat map functionality allows users of the 
system to easily see areas where more tweets containing their chosen keyword are sent 
from, through a colour overlay being applied to the map. A colour scheme from yellow for a 
low tweet density through to red for high tweet density show, with ease, different areas of 
the country for comparisons (Figure 12). 

 

Figure 12 - Heat Map Allows for Easy Visualisation of Tweet Density 

The mapping of tweets primarily makes use of Google’s API[2] for maps. I decided upon using 
the JavaScript version of this API as it would provide the most functionality for users and 
also meant that I would be able to code in my own functionality for providing the heat map 
overlay, a feature Google does not provide.  

Whilst the basic mapping functionality is provided by the Google API, some difficulties arose 
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in trying to access the correct data from the database. Here trying to provide the Google API 
with the coordinates of tweet locations was fairly difficult. 

The main challenge in developing this feature of the application was providing the heat map 
functionality, as this is not something that Google Provides, I had to spend a considerable 
amount of time trying to work out a suitable way of programming the heat map, and then 
trying to integrate my programming of it, in JavaScript to work alongside the Google Maps 
API. 

The heat map code aims to look at areas of the country where tweets have been posted and 
determines how many tweets have been plotted there. It then looks to create a scale 
comparing different areas of the country to the scale that has been created. This then takes 
into account whether or not the current area it is trying to determine, is in an area that has 
a high density of tweets or not. The rectangles that are then created to show the heat 
mapped areas take a specified radius out from the tweet, this is a dynamic radius as it can 
be altered if the zoom level of the map changes and then the heat map of that area is re-
calculated. As such the rectangular areas provided by the heat map are intended to show a 
broad overview if the map is zoomed out and a more detailed aspect if the map is zoomed 
in. 

To display the information window that contains the contents of the tweet when you hover 
over a marker, the Google API makes use of a listener to determine when the user has 
moved their mouse onscreen to hover over a marker. When the mouse is moved over the 
marker, an information window is opened and the correct tweet (for that location) is read 
out of the array that all the tweets on the searched keyword are held in, to be displayed 
within the marker. Once the mouse is moved away from the marker then the information 
window is closed. The code below (Figure 13) shows this.

 

Figure 13 - Info Window Function (Google API) 

There are buttons provided onscreen to allow the users to be able to select the areas of the 
map that they wish to perform the heat map function on. This is implemented by allowing 
the user to click on two points on the map; the first which is the top left hand corner of the 
rectangle for the heat map area, the second point would then form the bottom right hand 
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corner of the heat map area rectangle. Within this new user created rectangle, the heat 
map functionality is then applied, thus allowing the user to choose more specific areas of 
the country to perform their analysis on. When choosing the areas of the map to perform 
the heat mapping function, the scale of the map is taken into account by the algorithm and 
as such adjustments are made to show a broader or more specific overview of different 
areas. 

 

Figure 14 - User's Select Heat Map Area 

I have also implemented the option, in the form of a button, for the user to select whether 
or not the markers that denote where a tweet has been posted from are to be shown or 
hidden on the map. Hiding the markers allows the users to view the map with just the 
colours that are provided by the heat mapping function. The code used in this 
implementation (Figure 15) checks to see if the markers are currently being displayed when 
the button is clicked, if they are currently displayed then the properties of the map are set 
to display no markers ‘marker[i].setMap(null)’. The heat map overlay is still retained 
however, as the whole of the map does not have to be refreshed. 

Other user driven options include being able to select the zoom level of the map and also 
the coordinates that the map is centred around, these make use of text boxes that allow the 
user to enter their desired information and then update the map accordingly. The text 
boxes and submit button form part of a PHP form for the webpage. The specified options 
are taken into account in the maps initialise() function (Figure 16). This means however that I 
have had to specify default values for when the map is loaded for the first time, before the 
user has had chance to enter their own values. These default values are passed by a PHP 
‘post’ method to the initialise() method of the tweet map webpage, from the previous 
webpage. 
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Figure 15 - Setting Markers On/Off 

 

 

Figure 16 - Initialize Function (User Option Parameters Set Here) 

From the mapping visualisation the user is also able to print the map that they have created. 
This makes use of JavaScript’s ‘print(document)’ feature, which prints the entire web page 
as displayed on screen. This option is provided as a hyperlink for the user to click on. The 
HTML code provides details of where the button should be positioned on the screen. The 
user would also have the option of using their own web browsers print command to achieve 
the same effect; however I do feel that by providing a link for the user, it makes it a bit 
clearer. 

 

Figure 17 - Print Visualisation 
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There is also a link displayed above that allows the user to easily create a new visualisation 
in a new browser tab. This could allow the user to create more than one visualisation at 
time and as such they would be able compare them easily against each other. Again this 
makes use of the ‘href’ attribute of HTML’s ‘a’ tag code, where you can specify a link to be 
opened within a new tab. 

 

Figure 18 - Visualisation in a New Tab 
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Database Visualisation 
The database visualisation provided as part of this toolkit allows users to query the database 
to see how many tweets are stored within the database for specific keywords. Currently this 
feature allows the user to enter three unique keywords. It can then return to the user a 
graph of the number of tweets that are contained within the database for the chosen 
keywords. There are three types of graph/charts available which are: 

• Pie Chart 
• Bar Chart 
• Gauge Chart 

To enter the keywords the user wishes to search, a PHP form is used. This means that the 
values can be passed to the next webpage using the forms post method (Figure 19). The 
form’s action tag specifies the name of the next file (web page) that is to be loaded, whilst 
the method specifies, in this instance, that the submitted data is ‘posted’ to the server.  The 
PHP ‘Get’ method could also be used here, but, by using the Post method this means that 
the form data is hidden from the user and does not clutter up the URL in the address bar. 

 

Figure 19 - Form for Entering Keywords 

Once the user has entered their keywords and clicked on the analyse button the application 
then creates a connection to the database using the supplied login credentials. Once a 
connection is made then SQL queries are employed to search for all tweets (Select *) from 
the database for the inputted keyword, which is retrieved from the previous webpage’s 
form using the post method. Having selected all the tweets for that keyword from the 
database, then the SQL function for counting the number of rows is then applied 
(mysql_num_rows). This function counts up the number of rows of data that has been 
selected from the SQL query and the result of this is displayed as a string on the webpage 
alongside the relevant keyword term. This process is conducted for the three keywords that 
have been entered by the user. Once all the processing from the database has been 
conducted then the connection with the database is closed. 
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Figure 20 - Querying the Database 

Three buttons are then displayed on the webpage giving options for the different types of 
graph that are available, these are: 

• Pie Chart 
• Bar Chart 
• Gauge 

Pie Chart 
The pie chart uses Google’s AJAX API to be able to create its diagram, it takes as its inputs, 
the number of rows that are in the database for each keyword that were calculated on the 
previous page. These are parsed from strings to be of type float as used by the graphs code 
(Figure 21). 

 

Figure 21 - Parse Graph Variables 

Once these have been parsed then the chart is set up using the values as their input 
parameters alongside the keywords that were originally specified by the user (Figure 22). The 
table is then created and displayed onscreen using a HTML ‘Div’ object so that the position 
of it can be controlled. 
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Figure 22 - Creating the Data Table 

As with the mapping functionality of the application I also decided to implement the option 
of allowing the user to print the visualisation, this uses the same technology as mentioned 
above. 

 

Bar Chart 
The bar chart uses Google’s AJAX API to be able to create its diagram, it takes as its inputs, 
the number of rows that are in the database for each keyword that were calculated on the 
previous page. 

The creation of this visualisation works in the same way as the pie chart, once again the 
chart is displayed onscreen using HTML ‘Div’ tags. 

 

Figure 23 - HTML 'Div' Tags 

The user is also able to print this visualisation using the same technique as the pie chart 
above. 
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Gauge Chart 
The gauge chart uses Google’s AJAX API to be able to create its diagram, it takes as its 
inputs, the number of rows that are in the database for each keyword that were calculated 
on the previous page. 

The creation of this visualisation works in the same way as both the pie and bar charts, 
options are set within the charts AJAX code to specify the colours that are to be used as part 
of the gauges, a green, yellow and red scheme being used to show an increasing number of 
tweets (Figure 25). 

 

Figure 24 - Chart Options for the Gauge Chart 

 

Figure 25 - Gauges Showing Results for Searches on Transport, Health and Crime 

As with the mapping functionality of the application I also decided to implement the option 
of allowing the user to print the visualisation, this uses the same technology as mentioned 
above. 

The three different visualisations are provided as a comprehensive and varied way of 
displaying data. 

The challenge that was met when creating these visualisations was trying to ensure that all 
the data that they required were in the correct format for the visualisation APIs to use. This 
meant some considerable time spent in ensuring the data was always in the correct format. 
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Word Cloud 
The word cloud or tag cloud is a way of visualising keywords in a 3D graphic. Tags are usually 
single words. In this implementation, the words are put into an array where they are then 
read out and displayed on screen. The visualisation allows the words to rotate in both 
directions and at differing speeds depending on how close to or far away from the centre of 
the visualisation the user’s mouse is. All the key words are provided as clickable hyperlinks 
that if clicked, take the user to the hash tag for that keyword. 

To start with, I implemented a way for the users of the service to be able to input their 
keywords, this was done using a PHP form on the webpage, this takes in all the keywords 
that are entered by the users and will pass them to the next webpage as variables when the 
user clicks on the ‘Visualise’ button. 

The word cloud makes use of another Google API for visualisation, displaying the words and 
determining how they are rotated. The render function of the API works out an angle to 
rotate around and then applies this to the array of elements (in this case the keywords). 
Other options are also set within this JavaScript code that specifies details such as text size 
(Figure 26). 

 

Figure 26 - Render Function for Word Cloud 
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I have also implemented the word cloud such that it treats each keyword as a hyperlink 
using the ‘href’ attribute HTMLs ‘a’ tag. This allows you to click on any of the keywords that 
appear in the word cloud and the user would be taken to the twitter web pages where 
results for that hash tag would be displayed (Figure 27). The webpage that the user is 
directed to on Twitter is opened in a new browser tab so that they can easily navigate back 
to the application. 

 

Figure 27 - Keywords as Hyperlinks 

One of the main challenges in creating the word cloud was the displaying of it neatly on the 
interface; this was made difficult due to some of the rotational parameters that are set in 
the creation of the visualisation. Originally this API was supposed to be used as a standalone 
visualisation, so trying to integrate it into my website took some time to sort out. 
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Twitter Timeline 
This allows the user of the application to easily visualise another user’s twitter timeline, 
taking in their latest posts. It is a feature that twitter offer however, I think it is a key part of 
this project as it allows the users of my system to be able to perform the task of viewing a 
twitter timeline without leaving the application. 

A PHP web form is used to allow the user to be able to input the account name of the user 
whose timeline they wish to view.  The timeline as provided makes use of a twitter widget, 
which is officially supported. It takes in the variable that contains the account name, as 
provided by the user and is passed to this webpage by the PHP post method (Figure 28). 

 

Figure 28 - Twitter Timeline Widget 

This script sets the values for the colour of the timeline and also how many tweets are to be 
displayed from the user. A ‘follow on Twitter’ button is also provided, but this takes the user 
to twitters website external of this application where they would have to sign in in order to 
be able to follow the account. 

 

Figure 29 - Twitter Timeline Widget 

Twitter are very strict on the guidelines that they release surrounding use of their brand and 
logos, as such this is why I have made this implementation using official twitter coded 
applications, this means that all logos and details of how the results of the timeline are 
displayed conform to Twitter’s guidelines. 
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Upload Text File to Map 
Following my implementation of the original map for the purpose of mapping the tweets 
that are retrieved from twitter and also those stored in the database, and following on from 
discussions with researchers, I started work on implementing the ability for the user of the 
system to be able to upload their own data to the map service. This was suggested as a 
feature that researchers would like as it would also allow them to create similar types of 
visualisation to the heat map, as those that they would be creating from the data sets 
retrieved from social media services to data sets that had come from more official sources. 
In my implementation of this, I was able to manipulate the Google Maps API so that it would 
take in a ‘.txt’ text file and map the contents. However, the layout of the text file had to be 
quite specific (Figure 30). The format had to have the latitude first, followed by the 
longitudinal coordinates of where the marker was to be placed on the map followed then by 
the information that would be contained within the information window. From the figure 
below the first example would show the text “Cardiff” being displayed in the information 
window of a marker that was placed at 51.369⁰N and -3⁰ West. 

There would be a need for researchers to format their data appropriately but once done 
they would be able to use the full functionality of the mapping system. 

 

Figure 30 - Format of Text Document to be Uploaded 

 

The upload file webpage made use of a PHP form with the type, ‘multipart/form-data’. The 
form also specifies that the input type is supposed to be a file. This creates a button on 
screen that allows the user to be able select which file they wish to upload. By default the 
machines file explorer is displayed to aid the user in selecting their file. 
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Figure 31 - Uploading a File to be Mapped 

This uploaded file is then passed by PHP to the Mapping API.  On this webpage the code first 
reads in the file, this once again is achieved with the use of PHP (Figure 32). The ‘fopen’ 
function is used to open the file and then the contents of the file are printed out line by line. 
During the print out of each line the contents of the file are passed to the relevant variables 
that are needed to map the information that has been uploaded, this includes the latitude, 
longitude and text (tweet). The ‘fclose’ function is finally called when the whole file has 
been read. If an invalid type of file is uploaded then a message stating this is displayed to 
the users. PHPs ‘echo’ function allows the message “Invalid File” to be displayed to the user 
of the application.

 

Figure 32 - Reading in the Contents of the Uploaded File 
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Once the contents of the file have been read in and the variable values are stored correctly 
in the array, then the rest of the mapping process is put to work. This is much the same as 
for the mapping of data retrieved from social media services. I decided to implement this 
mapping functionality (for the users own data) in the same way so that the user could still 
make use of the heat map function and also the choice of displaying or not displaying the 
markers. 

I have also made sure that the options for customising the map are available to the user. 
This means they can create like for like visualisations whether they are using retrieved data 
from Twitter or even their own. By using the dynamic Google Maps API I have also been able 
to take full advantage of the features of a Google map that most users would typically 
expect, these include: 

• Zooming in and out of the map using the scroll wheel on a mouse 
• Changing the orientation of the map by dragging it 
• Full functionality for touchscreen devices 
• The ability for the user to use Google’s Street View Service if they wish to view 

images of a specific area 

The inclusion of Google’s street view could be useful for researchers as it could give greater 
insight into why an area could be for example more prone to crime than another area. 

 

Figure 33 - Map with Uploaded File Information, Visible is an Information Box 

One of the main challenges I faced implementing this feature was trying to find a format of 
text document that could be uploaded so that the data contained within it was useful. This 
meant that I had to be aware of the way PHP would process the file data, and also what 
format the Google Maps API would need to be able to display it.   
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User Links 
The user links visualisation of the application is intended to allow the user of this system to 
easily visualise which other people a specific person on twitter is connected with, either 
through them following another member of the Twitter community or from them being 
followed themselves. 

I have implemented this once again using a PHP form that allows the user of the application 
to specify a twitter username for the person they wish to view the links to and from. The 
text that is entered in this form is then passed to the next webpage. 

The PHP code on this webpage then takes the twitter user name that has been entered and 
queries Twitter on the URL ‘http://api.twitter.com/1/statuses/followers/$ThisUser.json’ 
where ‘$ThisUser’ is the PHP variable given. This queries Twitter, looking for the links that 
user has with other members of the Twitter community. These results are returned in the 
JSON format. The JSON results are then decoded by PHP. Processing of the JSON data is then 
carried out for every ‘friend’ that the user has. This allows the PHP code to display a profile 
image for that user (as specified on twitter) and also the username of the ‘friend’. These are 
then printed to the webpage in a tabular form and each are created as hyperlinks so that 
the user of the application can click on any of the profile images shown to them to be taken 
to the profile page for each of the different users. 

Where a ‘friend’ has not specified a profile image then the default twitter picture of an 
“egg” is used. The PHP ‘print’ statement is used to display all the results on screen. The print 
statement is used here as opposed to the echo statement that I have used mainly 
throughout the rest of the application as it can be used in expressions such as this code 
statement as it provides a return value. 

 

Figure 34 - PHP Code for Retrieving Twitter Followers 
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Figure 35 - Displaying the Results 
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Tweets vs Time 
The Tweet vs Time feature that I have implemented is intended to allow the user to search 
the number of tweets in the database that appear between certain timeframes. These 
keywords for the tweets can be specified by the user. The timeframes in which the tweets 
can be searched are also customisable by the user. 

I have implemented this feature by providing the user with a form that they can specify the 
two keyword search terms they wish to view and also the time frames with a five range 
selection. The form takes these in as variables and will process them onwards to the next 
webpage when the submit button is pressed. 

The date and time however has to be entered in the format ‘yyyy/mm/dd hh:mm:ss’ but 
this is clearly displayed to the user onscreen so that there would be no confusion. 

 

Figure 36 - Querying the Database 

The PHP code that is then used to process this (Figure 36) establishes a connection with the 
SQL Database by logging in with the required credentials. The database is then queried using 
the SQL language so that for each keyword the tweets that are between the dates specified 
are returned. 

In the SQL language the ‘Date Between ** and **’ will search for all tweets where the 
keyword matches the one entered between the date ranges, for example this could be the 
time frame of a month. An example of how the commands are processed is, Search Term 1 
will be queried between the first date entered and the second date entered for all tweets 
that contain the search term as their keyword. This process is then repeated for all the date 
ranges on the first keyword and then for all date ranges on the second keyword.  

The PHP code then processes how many rows of data have been returned for the supplied 
information. This is displayed on the web page in a simple text layout for the user (Figure 37). 
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I have made use of PHPs echo statements to display this information to the user. 

As all the data that is calculated from the above process is held within PHP variables, these 
can then be passed directly into a hidden form. The hidden form is created by using the 
forms input type option and setting it to be hidden. This results in a button being displayed 
on screen that allows the user to click it to be taken to the next web page where the 
visualisation will be shown. 

 

Figure 37 - Results Displayed for User 

The visualisation that is displayed is a line chart that makes use of Google’s AJAX API to be 
able to create its diagram, it takes as its inputs the number of rows that are in the database 
for each keyword that were calculated on the previous page, these are passed to it through 
the use of PHP variables. The variables that are present are in the string format, and as such 
these need to be parsed from strings to be of type float as used by the graphs data table 
code (Figure 38). 

Once these have been parsed then the chart is set up using the values as their input 
parameters (Figure 39). The table is then created; it is displayed onscreen using a HTML ‘Div’ 
object so that the position of it can be controlled. As with the mapping functionality of the 
application and also the database visualisations I have also decided to implement the option 
of allowing the user to print the resulting graph, this uses the same technology as 
mentioned above. 
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Figure 38 - PHP String Variables Parsed as Floats 

 

Figure 39 - Creation of Data Table 
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Sentiment of Tweets 
As part of my implementation I decided to include a way of providing the user with some 
information regarding the sentiment of the tweets currently on Twitter from the keyword 
that the user has entered. 

Sentiment is a term that refers to the application of natural language processing. This is a 
way of identifying subjective information that is contained within source materials, in this 
case the tweets that are determined from the keyword search. Sentiment analysis is 
generally used to determine the attitude of the writer of a document or in the case of this 
application, the attitudes of the creators of Twitter posts. In my system the sentiment 
analysis is used to provide an overall view as to whether or not the tweets on a given 
keyword are of a positive or negative manner. 

I decided to use the Alchemy API [3] for my sentiment analysis as this provides a cloud-based 
text analysis infrastructure. Using the Alchemy API requires you to register for one of their 
API Keys, which I was able to do freely and this is one of the main reasons why I could use 
them in this implementation of my project. Whilst the API is written in the PHP language, 
the key that is used has to be read in from a text file (Figure 40). 

 

Figure 40 - Loading in the API Key 

The API works by taking the URL Address for Twitter taking in a PHP variable that contains 
the keyword that the user has searched for. The result of the sentiment analysis is then 
displayed on screen to the user (on the applications dashboard). It is provided by telling the 
user whether the sentiment is positive or negative. A number giving the strength of this 
positivity or negativity is displayed. The format of the outputted result is shown in the figure 
below. Here we can see that the language that was detected was English, and it was a 
positive sentiment result. 
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Figure 41 - Output of Sentiment Analysis 

The sentiment analysis that I have implemented within this web application only takes 
account of the newly downloaded data from twitter, it will not perform sentiment analysis 
on the data that is already held within the database. That would need to be implemented 
with the use of some different APIs and further querying of the database would need to be 
done, this however in my opinion would not add much value to the system. 

This feature of the application was fairly difficult to integrate and support for the API was 
very limited at the time. 
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Results and Evaluation 
Development of my application has been a success in my opinion. From the description of 
the project and the aims and objectives I set out in the initial plan, I feel that I have achieved 
everything that I had stated and that was necessary for the system to provide the 
functionality needed.  

In my evaluation of the results of this web application I will look at a few key areas which 
are: 

• Unique Features to my System 

• Evaluating the developed application against the original aims of the project 

• Tests of Application Critical Elements 

• Evaluating the application in terms of the scenarios I had set out at the interim report 

• Evaluation of overall ease of use and functionality of the system 

Unique Features 
The application that I have developed has a number of unique features which are not 
present in many of the other similar visualisation services that I had researched and 
reported on in my interim report. The system provides a wide range of functionality which 
has the advantage of all being accessible in one place. 

Some of the unique features of the system include: 

• The ability to upload the users own data which could be official statistics to the 
mapping service, this means that the users of the system can easily compare the 
results obtained from the social media data with those that are officially provided. 
The ability to compare with official data can also help researchers in their 
justifications and analysis of the information they have retrieved from social media 
services. 

• Heat map overlay which created a visual representation into the density of the 
tweets that are posted. Most other systems that I viewed only had the ability to plot 
the locational information of tweets on the map, but did not provide any further 
analysis as to the amount of tweets or the density of these tweets to their users. The 
heat map visualises the geographical data attained from the tweets received from 
twitter and also those that are stored within the database. It provides a colour coded 
overlay to the map indicating the areas within a country or region with the highest 
density of tweets relating to the search query undertaken. These high density areas 
signify the regions in the country which are tweeting about specific topics more than 
others.  
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• Displaying the tweet data when you hover over the location of the tweet on the map. 
Many of the other services I viewed such as the “Twittermap” web service only 
provided the ability to display the location of the tweets with a marker, but it did not 
contain the information regarding to the tweets content. 

• The displaying of thumbnails of the various visualisations. The system is unique in 
providing these images, however this is mainly due to the fact that there are 
numerous visualisation provided in one place, which in itself is a salient feature to 
other services that I viewed which tended to focus mainly on a single visualisation. 
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Evaluation against Aims and Objectives 
In this evaluation I will look at how closely the application that I have developed is to the 
aims and objectives of the project that I had set out in the initial project plan. To perform 
this evaluation I will break down my original aims and objectives and provide appropriate 
comments to how the results of development match what I had originally set out. (The 
original aims will be shown in Italics) 

Aims and Objectives for the Final Report 

• Develop a system to aid Social Science researchers in choosing an appropriate 
visualisation technique to use for their selected dataset: 

o Provide thumbnail views for the user of what different types of visualisations 
available could look like for their data set 

My implementation provides the users with thumbnail images which are displayed on the 
applications dashboard. These give a guide to the users of what the various different types 
of visualisation the system could provide. However the thumbnails that are shown do not 
provide images that would match how the visualisations would look for the users own data 
set. They are instead static images that give a basic overview. 

o Thumbnails will be roughly generated to give an impression of what the 
visualisation may look like 

Thumbnails were generated by using the application on a set piece of test data, they give a 
true representation as to how the visualisations would appear however they are not 
generated at the runtime using the users own data set. I took the decision to implement 
static images for the thumbnails as in generating the visualisation for every user meant that 
there would be a significant time delay present in loading the dashboard page of the 
website. 

o Allow users to select, by clicking on a thumbnail, a visualisation technique 
which will then be applied fully to their data set for their research purposes 

With the thumbnails that I have implemented, the user is able to click on their chosen one 
which will then direct them to the next appropriate webpage so that the chosen 
visualisation can then be applied to their own data set. Allowing the user to select their 
visualisation technique directly by clicking on one of the images has provided the application 
with a very simple clear to understand interface that will make it easy for people with a 
limited background in technology to use. 
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• Look at how using different API’s (provided by Twitter, Google etc.) can benefit the 
retrieval and basic visualisation of information on the web 

My implementation to the solution of this project has involved me using APIs from a range 
of different companies. These have enabled me to achieve the full potential of their 
applications and services they have offered. In my implementation I have used the Twitter 
API to successfully query twitter on a given keyword to return a set of tweets that use that 
keyword. 
I have also utilised Google’s Map API to successfully implement my plotting of the tweets 
received onto a map according to the geo-locational data that is supplied with them. This 
also gave me a good basis to start implementing my heat map from. The APIs provided by 
Google have also been very useful in creating my graphs and charts that are formed as part 
of the visualisation packages in provide to the user. 
 

• Allow the developed system to be adaptive in learning what visualisation techniques 
are selected most often by Social Science Researchers and on which types of data; 

o The system could then provide a list of recommendations based on the most 
frequent selections and display these to help other researchers who may be 
using similar types of data sets  

My developed system fulfils this objective in a sense, however, as the research and 
development phases of the project were undertaken this has altered slightly. All users of the 
system would now be using similar data sets as all data sets would be produced from the 
results obtained from twitter. With this in mind, I have then selected appropriate 
visualisations that the user can create using such a data set. Within the application there is 
the recommendation of using the upload file feature if the user wishes to upload their own 
data set. The inclusion of a recommendation system may not provide as useful as first 
thought as the scope of the system is now to reach a wider audience. 

• Test the developed application with Social Science Researchers to gauge feedback 
into how the system works and if the types of visualisations are appropriate for the 
sorts of data and types of research that they are carrying out; 

o Look at conducting a study into how they would carry out their research 
before the tool that I hope to develop would be available, and then compare 
this to how they select visualisation techniques once this developed software 
has been made available to them 

Having worked alongside some social science students I have been able to gauge at each 
point in development of my system how useful they would see the visualisation that I was 
intending to provide would be to them. Through informal interviews with these students I 
have gained an insight into some of the tools and techniques they currently use to aid in 
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their research and also the sorts of visualisations they have required from different sets of 
data.  
This has helped me to make informed decisions as to the types of visualisations I have been 
able to provide. 
 
Further to the aims and objectives set out in the initial plan, I also set out some main 
features to focus on in my interim report, these were: 
 
I have decided that I will provide a range of visualisation techniques to the users of the 
system and that I will be concentrating mainly on: 

• Mapping tweets and providing a form of heat map to show the density of tweets in 
certain locations 

The application provides the user with an easy means to map the tweets that they 
download from twitter and also those that are stored within the database. A successfully 
implemented heat map also means that the user can clearly see the differences in the 
densities of tweets in certain locations. 

• User links tool that will provide an overview of the links between users depending on 
who they are following and who follows them, looking at links between people who 
are tweeting about similar things 

In my implementation I have created a visualisation tool that allows the users to see which 
other members of the twitter community are following a specified person. This will aid 
researchers in building up connections between similarly minded groups of people and can 
provide as a starting point for more in-depth analysis into how the links between specific 
users of the twitter community interact. The application successfully retrieves the relevant 
information from twitter and displays it in a clear design on the web page. 

• Visualising the trends of tweets over time, looking at the differences in amounts of 
tweets at given moments 

The application allows the users to easily query the database looking at the trends in the 
numbers of tweets that are stored over time, alongside this the twitter timeline tool also 
allows a user of my system to easily see the frequency at which specific members of the 
twitter community are active in posting tweets. 
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Tests of Application Critical Elements 
Evaluation of key methods will allow me to ensure that the main functionality of the system 
is working. The specifics that I have chosen to test are key parts of the system and to ensure 
that these are working correctly will mean that the rest of the system is able to function 
effectively, I have split this into three separate tests. 

Test 1 - Google API’s 
To check the API used as part of the Google Maps service would work alongside the Twitter 
API that I was using and that they would both be able to function correctly on their own.  

Ways to do this:  

• A manual check with a set of different locations that are returned from searches to 
make sure that the locations that are retrieved with the tweets are mapped correctly 

• A manual check that the area of the map that is covered by the heat map would be 
correct and that the scaling distance for the heat map area is altered when the zoom 
of the map is changed 

The use of the mapping function within the application is the key visualisation service that 
my system will offer and is unique in its way of presenting a heat map. I therefore need to 
ensure that it is operating correctly to fulfil the specification of the application. 

 

Test 2 - Use of the Database 
To check that the database saves and stores the correct information as received from the 
Twitter retrieval part of the system. I would need to ensure that data is stored in the correct 
fields so that it is easily available to be queried by the other visualisation techniques I would 
be using. 

Ways to do this: 

• Enter validation rules into the setup of the database which would only allow certain 
types of data to be entered into different fields. It can also specify that every field of 
a record must contain some form of data  

• A manual check to ensure that the data that is being stored is indeed being stored in 
the correct field, for example, the Longitude that is saved is being saved in the 
longitude field of the database 

• Check that there is enough storage space for the desired amount of data. In the first 
instance this would only need to be sufficient to be able to carry out testing during 
development 
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The data within the database is vital to all parts of the application and therefore maintaining 
the data and ensuring that it is stored properly is critical. 

Test 3 - Interfaces 
To ensure that the interface of the application displays well on multiple web platforms and 
to ensure that any images that are displayed and also input text fields appear in the correct 
places on the web page.  

Ways to do this: 

• Check that the dimensions of pictures and also other form fields do not cause too 
many problems if the web browser window is rescaled by the user.  

• Test the application in a variety of different web browsers paying particular 
attentions to how the interface displays and whether or not it functions properly. 
Web browsers to be tested include Mozilla Firefox, Google Chrome, Opera as well as 
Microsoft’s Internet Explorer 

The main design of the application and the interfaces that are present to the user are critical 
in terms of the HCI of the developed application. Coupled with this is the fact that the 
interface should provide the users with a quick and easy way to navigate through the 
application. 
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Evaluation of the Results of the application from test case scenarios 
In this section of my evaluation I will look at evaluating the results of my development 
against the scenarios that I have set out in the interim report and that are also detailed 
within the Introduction of this report. 

 

 

 

 

 

 

 

 

 

My application provides an easy to use graphing visualisation that would allow researchers 
to be able to specify keywords they wished to search and also time frames to search within. 
The tool would allow them to build up a graph showing the number of tweets for each 
keyword around different time frames and could help in deriving conclusions such as 
whether or not more tweets had been made around the time of the televised debates of the 
general elections. 

Scenario 1 

A group of social science researchers are looking into how many tweets on a certain word the 
residents of the UK are making in the run up to the elections. They want to be able to easily compare 
the amount being said about a specific political party on a week by week basis during the months 
leading up to the election. 

This would allow them to analyse the times at which more people were active in tweeting and 
whether or not this activity showed any correlation with other electioneering events. For example, 
‘had more people been tweeting around the time of televised debates?’ and also were there 
differences between people tweeting about different political parties at different times. 

An intention of the system would be to provide a visualisation, in the form of a graph that would map 
the volume of tweets that contained a specific keyword against the date and time they were tweeted. 
These would then be aggregated to form a week by week view of the number of tweets being made. 
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Figure 42 - Timeline Graph Visualisation 

 

 

 

 

 

 

 

 

 

Scenario 2 

Researchers may wish to look at areas of a country to see where the most social media activity about 
a chosen subject lies. 

For example there could be a group of researchers wishing to view which areas of Wales are most 
active in voicing their thoughts when areas of the country have been flooded. This would allow the 
researchers to maybe gain an insight into which areas of the country have been affected most by the 
flooding from the numbers of people that are tweeting from similar locations. It would also allow 
researchers to perhaps gauge some of the different effects the flooding is having on people in 
different areas from what they are actually saying in their tweets. 

An intention of the system would be to allow the user to map where the tweets are being sent from. 
By aggregating the number of tweets that are made in a country you could then start to build up a 
form of ‘heat map’ as your visualisation to give you a better representation of where tweets are 
being sent from and also the volumes of tweets at certain places. It would be hoped that the system 
could also provide the content of the tweet that the poster has made and map these accurately to 
their locations. 
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Users are easily able to map tweets on data that has been obtained from the twitter social 
media service.  These tweets are displayed with markers on a Google map overlay where, 
when hovered over, the contents of the tweets are clearly displayed. The mapping 
visualisation also provides the functionality for the users to add a heat map overlay to their 
mapped data. This allows researchers to easily see where the greatest or least numbers of 
tweets are being posted from. With this tool the researchers would be able to easily see 
which areas of Wales had been most active in voicing their thoughts at a time of flooding. 

 

Figure 43 - Heat Map Visualisation 
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My implementation of the application would allow researchers to be able to build up a list 
of connections between users of Twitter, this could allow them to build up an idea of twitter 
users with similar interests. The developed application is somewhat limited in this area 
however with emphasis needing to be given to this visualisation if future work was to 
continue. That aside, researchers would be able to easily see user names and profile 
pictures of the followers and followers of specific twitter members. 

 

 

Figure 44 - User Links Visualisation 

 

Scenario 3 

Researchers may wish to see the connectivity of different group of people and indeed different 
individuals who may have the same interests or be talking about similar subjects on social networks. 
This could allow them to analyse interactions between individuals and groups of people on specific 
topic areas. 

For example there could be a group of researchers wishing to view the connections between different 
individuals on Twitter in order for them to see who is connected in terms of a specific keyword. There 
would be a need to have a good visualisation that showed these links between different Twitter 
accounts so that researchers could get an in-depth insight into who is connected to who on different 
subjects. Analysis could then focus on the trends of people who are talking about different issues and 
whether or not there were groups of people that were always active for certain fields of interest. 

The system would aim to provide a visualisation including the tweeters username with all the 
relevant links from them displayed in a clear manner that was easy to understand. It would probably 
be most beneficial to display those users with the most connections at the centre of the visualisation 
with those less connected on the periphery. Hopefully by displaying the data in this way it would be 
easier to see where sub groups were forming. 
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Implementation of my system has meant that researchers would be able to use their own 
data sets when using the mapping visualisation of the service. By including this feature it 
could provide researchers with the ability to create visualisations that all follow a standard 
format and allow them to easily justify whether or not the results of using the social media 
data tie in with the data that is provided by official sources. The system allows the user to 
easily upload a text file with their data (in a specific format) and then apply the mapping 
visualisation to this, along with the heat map overlay functionality. This is a simple way that 
allows for the analysis of correlation between the different data sets.  

Scenario 4 

Researchers may wish to compare results obtained from the social media analysis side of this system 
to those statistics that are provided by official agencies such as the UK National Statistics Office. 

This could be useful in justifying the use of social media data for research purposes but would 
ultimately allow researchers to show if there is any correlation between the results obtained from 
social media and that that is provided from official sources, by being able to have the same types of 
visualisations available to be applied to both data sets it would allow for easy comparisons between 
the obtained results. 

The implemented system would aim to provide a means of researchers uploading information that 
they had received from official sources and be able to visualise them with the use of a heat map in 
the same way as they would be able to do when harvesting information from social media services. It 
is my intention that all the options provided as part of the mapping technique in the live visualisation 
would also be available to be used for visualisation of these pre-determined data sets. By providing a 
service such as this I would hope that the system could be used as a useful tool to see the correlations 
between the different data sets. 
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Figure 45 - File Upload Visualisation 
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Evaluation of Visualisation Features 
Here I have tested each feature of the application, I have stated which feature I am testing. The data 
that has been used, an explanation of the expected results and I have provided screenshots (see 
Appendix) showing the result of each test. 

Test 
Number 

Test Name Input Data Expected Results Results (Figures in 
Appendix) 

1 Retrieve tweets from 
Twitter 

Keyword : Crime Tweets with the 
keyword crime 
would be added to 
the database and 
the value of the 
total number of 
tweets with that 
keyword are 
displayed 

Tweets 
downloaded 
successfully, 
number of tweets 
shown 
(Figure 46) 

2 Heat Map Tweets Keyword : Crime Tweets will be 
plotted on the map, 
and a heat map 
overlaid, onto the 
results  

Tweets plotted 
correctly, heat 
map successfully 
applied 
(Figure 47) 

3 Change map properties 
including heat map area 

Previously 
created map with 
keyword : crime 

Change in zoom 
level of map, heat 
map area 
recalculated 

Map zoom 
successfully 
changed, heat map 
function applied 
(Figure 48) 

4 Create database 
visualisation 

Keywords : Crime, 
Health and Rugby 

A choice of charts 
given to show a 
visual 
representation of 
the number of 
tweets in the 
database 

Database 
successfully 
queried and a 
choice of charts 
given. 
Shown is a pie 
chart 
(Figure 49) 

5 Create word cloud Keywords: Crime, 
Health, Rugby, 
Wales, Sunny, 
Transport, 
Computers 

A word cloud 
created, with the 
specified keywords. 
Each word in the 
word cloud should 
link to twitter 

Word cloud 
successfully 
created, words link 
to twitter when 
clicked 
(Figure 50) 

6 Create Twitter timeline Username : 
csicardiff 

The timeline for the 
specified user 
should be displayed 

Specified user 
timeline is shown 
on screen 
(Figure 51) 
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7 Upload Text File to map Text file with data 
for some UK cities 

The cities that have 
been included in 
the test data file 
should be plotted 
onto the map. The 
heat map overlay 
should also be able 
to be applied 

Tweets 
successfully 
plotted, heat map 
overlay can be 
displayed 
(Figure 52, Figure 
53) 

8 Create user links 
visualisation 

Username : 
bbcnews 

The profile pictures 
for every person 
the account 
‘csicardiff’ follows 
should be 
displayed. 

All followers 
displayed with 
profile picture, you 
can click on the 
picture to be taken 
to their account. 
(Figure 54) 

9 Tweet Vs. Time 
visualisation created 

Keywords : Crime, 
WRU 
Dates : Date 
ranges from 
01/12/12 to 
01/04/13 entered 

A line chart 
displayed showing 
the results of the 
database query 

Chart successfully 
displayed 
(Figure 55) 
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Evaluation of Ease of Use 
To evaluate the ease of use of my developed application I made it available for a fellow 
student to test. In testing it I asked them to report any bugs that they found in the system 
and also anywhere the system did not perform as they would have expected, I performed 
the test with the think aloud method as this enabled me to sit in the room with the tester 
and have a clear understanding of why he was taking certain actions and also where any 
issues were arising. During the testing phase however I did not answer any questions that 
the tester asked me as this would have been counterproductive in my evaluation of the 
systems ease of use. 

The results I obtained from using this testing method were very encouraging and my tester 
was able to complete all tasks effectively. He commented on the simplistic interface that 
was provided as part of the application and liked the fact that the same interface had been 
applied to every web page that had been used. The tester also commented on the 
thumbnails that were used stating that they were clear to use and that they gave a good 
representation of how the visualisations would look. 

There was some confusion with the uploading of users own data for heat mapping as the 
tester selected the wrong link in the first place, not quite understanding the “Upload Text 
File to Map” thumbnail that was provided. The tester of the system did also comment on 
how for the ‘Tweets vs. Time’ visualisation having to enter every date and time was a 
slightly time consuming exercise and that if you made a single mistake then you would need 
to start over again. 

The Appendix shows the tasks that I had set for the tester including comments that I made 
whilst observing the evaluating process and also some comments from my tester. Overall I 
am happy with the feedback that I have received as part of the evaluation process. Most 
comments and observations were very positive towards the system and the tester did 
indeed state that if it was released then he would like to be able to use parts of the mapping 
service for some visualisations he was wishing to create. 

Some areas of trouble were pointed out and would need to be addressed further in future 
work on the system, however they were minor details and did not in any way impede with 
the overall operation and effectiveness of the application or the services it provided. Taking 
a few of the points raised, which I have stated above, simple fixes like changing the 
thumbnail for the file upload could be provided as well as providing a way with the “Tweets 
vs Time” feature that the data that had been entered was stored if there was an error with 
input and this being displayed in a clear manner to the user. 

Processes such as these are a key part in the evaluation of the results and engaging the 
feedback of users of the system, they can help shape any ideas for future development and 
also allow for any bugs or errors to be more easily identified and fixed.  
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Problems Encountered 
The first problem that I encountered when developing my application was due to the fact I 
had chosen to create a web application. This meant that to test any code that was written it 
has to be uploaded to a server as PHP is a server side processed language. This created two 
main problems, the first one was the need for me to be connected to the internet whenever 
I wanted to work on my application, this often restricted where I could do work on the 
implementation due to the poor internet connections or even due to a complete lack of 
internet. The other problem that stemmed from the need to use a server was the due to the 
FTP client that I was using needing to be authenticated onto the server about every five 
minutes. This meant that if I was working on code and not uploading it within a period of 
five minutes then I would need to re-establish the connection with the server again slowing 
down the development process. 

Another problem I encountered from having to use a server was, that by cost implications, I 
was restricted to using the University’s server that they provide to all students, whilst this 
was to a great extent suitable for my needs, there were often periods of quite considerable 
downtime on the sever, which then delayed me within the implementation stage. Alongside 
this I was also subject to using the Universities SQL Database server, which again was also 
subject to some downtime and scheduled maintenance. 

A quite substantial problem that I had encountered after performing my background 
research was that one of the technologies that I had intended to utilise, NodeXL[4] for 
graphing links between users on social media services, was not compatible as part of a web 
application. The NodeXL software package was a standalone piece of software that used 
Microsoft Office’s Excel functionality in order to both import the data required and display 
the data in a graph form. There was no way that I could implement this into the web 
application I was developing and also no easy way of providing it for others to use. This 
ultimately led to me not being able to implement this feature quite as I wished. This is 
something however that could be looked into further if future development of the 
application was to go ahead. 

Another problem I realised I would encounter during my background research for this 
application was that many of the APIs that I would be using would indeed provide limits on 
the number of calls you could make per day, that is to say they limit the number of requests 
they will accept from a specific user. For example the Google Maps API only allows 2,500 
requests to be made to it per day. This was however a problem that I deemed would not 
affect me too greatly during the implementation and testing phases of the application as I 
was unlikely to reach the daily limits, and if indeed I did then I could postpone the continued 
use of the application for another day.  

There is a problem that also stems from some people not providing locational data on their 
tweets, as twitter does not force you to provide locational data. Currently location data is 
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provided either by taking the location that is specified within a user’s profile, which can lead 
to inaccurate mapping, if for example someone’s profile says they are from Swansea but 
they are tweeting from their day out in Birmingham. The other way that locational data is 
collected is much more accurate using the GPS information that is normally supplied if 
people are using mobile devices. Within the current system this creates a problem whereby 
tweets that are retrieved with no locational information are placed by default on the map at 
the equator (coordinates 0⁰N and 0⁰W) 

An additional minor problem that I did encounter was my unfamiliarity of the JavaScript 
language, and seeing as the Google Maps API relied heavily on this it was something that I 
had to try and teach myself quite quickly to be proficient enough in the language to 
understand how the Map API was functioning and how I could add my own features too it, 
by also writing them in JavaScript. 

As always when developing a website there are discrepancies between how some parts of 
the website look and act depending on which browser you are using. Too this end, I have 
tried to ensure that my website will function as intended and display properly on as many of 
the major web browsers as possible, this includes the latest releases of Opera, Firefox and 
also Google Chrome. 

Over the course of implementation, there have been many other minor problems that I 
have encountered, although through research from textbooks and online documentation 
often provided by companies such as Twitter and Google, I have been able to overcome 
most of these. 
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Future Work 
I was able to achieve all of the objectives that I had set out to implement within my 
application. All the features that I have included are free from most glitches. However, there 
would be a fair amount of scope for improvements to be made to my project in the future. I 
have listed some of the main improvements as I see them below. 

Future work on the project could always include the addition of more visualisation 
techniques and in particular those that are ‘state of the art’ so that the system could be kept 
current and allow the researchers who would be using it to provide the most up to date 
visualisations. This is something that could be looked at by the continuation or research into 
what visualisations are currently being developed and then implementing these into the 
system. What I have developed however provides a very good basis to add different 
visualisation techniques too 

Future work into the heat mapping element of the system could provide a way of either not 
downloading ‘re-tweets’ or even not mapping them, currently the system will map some re-
tweets which often means that you can get a few tweets duplicated in similar areas. This 
could be something that is perhaps provided as a customisable option to the user, there 
may be some importance in the number of re-tweets that are made to some researchers 

The user links visualisation would be a main point for improvement, due to the fact that I 
could not integrate NodeXL into a web application it meant that I was unable to work as 
closely with this visualisation feature as I would have liked. At this current stage the 
foundations are in place for a user name to be entered and twitter to be queried to find out 
the links that user has with other members of the twitter community, which are those 
people that they follow and those they are followed by. These users are currently displayed 
by means of their profile pictures in rows across the screen, which you can click on to be re-
directed to their profile. It would be my intention that this would be developed further to 
show in some form of graph the directed edges between the nodes (people) that you are 
following or those that follow you. Hopefully this could also be developed to take into 
account who, in this subset of Twitter users, follows or is followed by others within the 
subset.  

Sometime in the future, development could also be focused on ensuring that the web 
application that I have developed could be made available to as wide a range of audience as 
possible by harnessing the increasing use of mobile devices. This could be achieved by 
simply ensuring that the website displayed in an easy to use and clear navigate style for 
these devices such as the iPad, other tablets or even mobile phones. 

Future work into this project could also include adding support for other social media 
services. The currently developed application only supports data that is retrieved from 
Twitter, however there is no reason why the visualisation techniques that are used here 
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could not also be applied to data from other social media platforms such as Facebook and 
LinkedIn, as all of these have many themes in common, e.g. the posting of updates and also 
connecting with either friends, in the case of Facebook or contacts in LinkedIn. By adding 
support for a service such as LinkedIn, which is mainly used by professionals you would be 
able to start building up a visualisation such as a mapping service that showed the 
relationships of people who worked in a certain trade and where they lived within a specific 
country or region. 

Work could also be undertaken on the visualisation of the number of tweets that are made 
over time. Currently this is only taken as a value of the number of tweets that are stored in 
the database, and not as a whole from twitter. It would be nice if there was a way in which 
you could see the amounts of tweets made on a topic on a specific day. However from my 
research this could be a slight problem, as the Twitter API I was using did not return an 
exhaustive search for all tweets on the keyword submitted for search. With further research 
into this however, there may be a possibility of combining a few technologies together in 
order to provide support for something of this manner. 

A limitation of the system, as mentioned in my problems that I encountered whilst I was 
developing the system, is as a result of the limits that are imposed on the number of API 
calls that can be made per day, whilst these were acceptable during the implementation 
and testing phase they would cause problems should the application be released onto the 
world wide web. Future improvements could be made to aid the quality of the service 
provided by using one of the ‘paid-for’ APIs provided by Twitter. Currently only small 
samples of Tweets are available to be queried using the free API that this web application 
takes advantage of. The expansion to use the less restrictive (paid for) APIs would allow 
much more data to be returned per search and also enable a larger number of users to 
access the system simultaneously to acquire data from twitter and to perform visualisations. 
However if we were to look into using the paid for APIs there would be a cost associated 
with this, meaning that there would be a need to find a way of creating revenue to pay for 
these. This could either be through advertisements on the website, something I would be 
keen to avoid as this can detract from design leaving a page feel more cluttered. The other 
way to raise revenue would be to provide it as a paid-for service which could mean the 
introduction of monthly charges. 

It would be my hope that any work that was conducted in the future would be in fitting with 
the work that has already taken place in implementing the system, focusing mainly on the 
ease of use through an intuitive design which is what I have tried to bear in mind 
throughout development of this project. This was one of the main objectives that I had set 
out in my initial plan and is key as the system is intended to be used by a wide target 
audience, some of those who would not necessarily have much knowledge in computing. 
Attention would also have to be paid to ensuring that functionality would still be acceptable 
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across as many web browsers as possible. 
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Conclusions 
Having completed the implementation and evaluation process of this project, I feel that the 
application I have developed fulfils all the requirements of the project description. All of the 
key functionality has been address and the application is in a usable state. Moreover I have 
also been able to include some features that are above and beyond the scope of what I 
originally thought would be achievable. Through the phases of my project, I have been able 
to gain an insight into the types of visualisation tools that are currently available, looking 
specifically at the functionality they offer and also the different types of data they can be 
applied to. From here I have then been able to develop my system of a visualisation toolkit 
to the specifications that I set out in my initial plan. 

Overall I am satisfied with the quality of solution I have been able to provide for this project, 
both in terms of the developed application and also in terms of the research I have carried 
out whilst conducting various phases of planning and development. 

I feel that the application I have created is appropriate for its target audience of researchers 
in the field of Social Sciences. I believe that my application could help them while they are 
looking at issues relating to their areas of study, for example looking at tension indicators 
within specific demographics of the population. As per my original specification, I have been 
able to provide a software infrastructure that supports the data collection and analysis of 
information from real time online sources. 

From my development of the application one of the aspects that I feel was a key 
achievement was the implementation of the data retrieval from twitter. This was something 
that took me a considerable amount of time to implement, especially alongside the storage 
of the tweets in my database. Alongside this I am quite fond of the simplistic interface of the 
application that I have been able to use throughout. 

I was pleased with my own methods of research and development, I feel that by setting 
time aside at the start of the project to research the types of visualisations that are 
currently ‘state of the art’ I gained a good insight into the types of visualisation and analysis 
techniques that I would be able to apply to my data sets. Having set aside a fair amount of 
time for this research I was then able to build up a strong design for my system and all my 
decisions were well informed at every step. 

On the development of the application, I was also very content with how progress was 
made on the individual parts of the applications infrastructure. My methods of setting time 
aside within my week and also setting myself achievable deadlines for parts of the system I 
wished to be completed, meant that I was never at a stage where the workload would be 
too much for me. I now feel that it was prudent of me at the start of the project and also 
during my interim report to create a time plan and keep it up to date. 

If I was to complete the project again, I would make more detailed notes about the research 
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I had performed. In a future project I would also set aside more time for evaluation at the 
various stages of development, for example looking back, I feel that it would have been a 
good idea to get someone to test and evaluate each visualisation technique as I developed 
it. It would also have been a good idea to have more regular meetings with researchers from 
the School of Social Sciences, however, in a university environment it is often difficult to find 
the time to do this.  
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Reflection on Learning 
Whilst undertaking this project, one of the main skills I feel that I have improved upon is my 
own programming skills. I have enhanced my knowledge of the programming languages that 
I already knew and have also added to this range of languages by learning some new 
programming languages. This project has been a web based application and as such my skills 
in HTML have been enhanced whilst creating my web pages. I have also gained a further 
understanding of the PHP language through the continued use my project makes of it as 
part of some of the APIs I have employed. 

With the JavaScript language, this has been a language that I have had to learn for myself 
throughout the implementation of this project, as it is not a language that I have 
encountered before within my programming career. I have been able to teach myself 
through a combination of applying skills of self-learning that I have picked up on during my 
time at Cardiff University and also by looking through examples and instructions in 
textbooks as well as completing online tutorials. As a result, I have seen an increase in my 
confidence while using the JavaScript language. Indeed at the start of the project I was 
almost trying to avoid the use of it, but now would be more than happy to use it in any 
other projects that I was involved in.  

Another language I have learnt more about is the SQL language and in particular how it can 
be integrated into web applications, as I had only ever encountered it as a standalone 
language before, inserting queries into a terminal window. I have now found out how it can 
be easily integrated with both PHP and JavaScript. 

Another major skill that I have had to utilise whilst completing this project is my skills in time 
management. I have always been able to plan my time effectively however this project has 
shown me that even if your time is planned, setbacks often dictate changes of plans at short 
notice. In a project for University, this has been difficult at times with many other 
coursework’s needing completing and work for other modules needing to be done on a 
week by week basis. The majority of my project time has been time that I have set aside, 
and by abiding to this time on a weekly basis and setting achievable milestones along the 
way, I have been able to complete all that I had specified in the initial project plan. 

My skills in research have also been enhanced by this project, as when I have come across 
technologies that I have had little knowledge of, I have had to make the best use of the 
resources available to me to overcome any problems I had. As a result of this I have become 
more familiar with finding relevant journals and textbooks on certain areas and also how to 
use materials such as tutorials that are present on the internet to get the best out of myself. 

As with everything that I do, I feel that my skills of organisation have once again played a big 
part, mainly within the scope of time management but also with things like keeping some 
form of version control within my project, in case of loss of work or even functionality not 
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working if I have been trying to implement something new into the system. As I have been 
working across many systems as well as a server this has been quite trying at times but due 
to a robust process I have created for keeping track of the different versions of the 
application, I have managed to avoid a few problems which could have turned out to be 
quite significant at times. 

I feel that this module has been a key module as part of the course within Cardiff University, 
coupled with the experiences of the group project module we undertook last year. I feel 
that the skill set that I now possess has been enhanced and added to through these two 
modules mainly, but also alongside some of the other modules I have taken during my time 
in university. I would now say that I would feel more confident to tackle problems such as a 
project like this within a working environment, whether this was working as part of a group 
or indeed by myself. I would hope that the skills I have learnt here would be of value to any 
future projects or work I undertake. 
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Glossary  
 

Term Definition 
Client Side Operations that are performed by the local machine a client is using 
Command(s) A statement in computer programming that details how a task is to be done 
Database An organised collection of data that can be easily processed and queried 
Geocoding The process of finding geographic coordinates from data such as place names or 

street addresses 
Geolocation The identification of the geographical location of an object 
Heat Map A geographical representation of data where different values are represented by 

different colours 
Hyperlink A reference to the data that the reader can directly follow, a hyperlink normally 

points to another document 
JavaScript A scripting programming language that is used in creating dynamic websites 
NodeXL Network analysis and visualisation tool 
Protocol A Set of rules and regulations to determine how data is transferred within 

computer networks 
Sentiment The natural language processing of pieces of text or documents of text 
Server Side Operations that are performed by the server, for example a web server that 

runs remotely to the local workstation you are using 
Site Map A list of pages of a website used as a planning tool for web design. Pages are 

listed in a hierarchical fashion 
Social Media The interaction amongst people in a visual environment, the creation and 

sharing of information 
Street View A feature of Google’s Mapping services which allow the user of the map to zoom 

in and see imagery of the area 
Visualisation Visual representations of abstract data 
Web Application An application that is accessed by its users over a network such as the internet 
Web Hosting A type of server that allows people to make their websites accessible via the 

World Wide Web 
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Table of Abbreviations  
Term Definition 
AJAX Asynchronous JavaScript and XML – a group of web development techniques 

used to create web applications 
API Application Programming Interface – A protocol that allows different software 

components to interact with each other 
COSMOS Cardiff Online Social Media Observatory 
CSS Cascading Style Sheets – A style sheet language used for describing the 

presentation of a document written in a markup language 
FTP File Transfer Protocol – A networking protocol used to transfer files from one 

host to another over a network such as the internet 
HTML Hyper Text Markup Language – The main programming language that is used to 

display web pages in a browser 
JSON JavaScript Object Notation – A text based standard for data interchange 
PHP Hypertext Pre-processor – Open Source programming language used to develop 

dynamic webpages 
SFTP Secure File Transfer Protocol – Network protocol providing file transfer over a 

reliable data stream 
SQL Structured Query Language – A programming language used for managing data 

in relational databases 
URL Uniform Resource Locator – Also known as a web address, a string that 

constitutes a references to a resource 
XML Extensible Mark-up Language – A set of rules for encoding documents in a 

format that is human and machine readable 
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Appendix 

Results of Functionality Tests 
 

 

Figure 46 - Number of Tweets Displayed after Retrieval (Test 1) 

 

Figure 47 - Heat map of Results (Test 2) 

 

Figure 48 - Heat map with Changed Parameters (Test 3) 
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Figure 49 - Pie Chart Visualisation (Test 4) 

 

Figure 50 - Word Cloud Visualisation (Test 5) 
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Figure 51 - Timeline for 'csicardiff' (Test 6) 

 

Figure 52 - Test Data Used (Test 7) 
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Figure 53 - Map from Uploaded Data (Test 7) 

 

Figure 54 - User Links Visualisation 'bbcnews' (Test 8) 

Matthew R Jones 
1011922 



75 

 

Figure 55 - Tweets Vs. Time Visualisation (Test 9) 
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Evaluation Test 
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