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[bookmark: _Toc367398517][bookmark: _Toc367742635]Abstract
This report is written with the objective of illustrating the web development procedures and Theory applied in the Development of the graphical interface for the system M-Atlas, which stands for Mobility Atlas[footnoteRef:1]. [1:  Querying and mining language and system that makes analytical process possible] 

The result of the web application is to give the opportunity to visualize and interact with data processed by the system Mobility Atlas, with the hope of increasing interaction with data and leading the path for deep and future analysis.
All the fundamental aspects of development from data visualization, technology to theory applied in creating the application will be addressed. M-Atlas, the querying and mining language system that makes this analytical process possible will be addressed, providing the basic knowledge to comprehend more about the application.
At last, the result of the application will be demoed, illustrating the interface and functionality.

[bookmark: _Toc367398518][bookmark: _Toc367742636]The Project
The objective of the project coordinated with the Institute of Computer Science at CNR, was to give the public, the opportunity to access and interact with data.
The idea was to create a web application that is user-friendly [footnoteRef:2]which facilitates the navigation and gives access to information through data interactivity, given the opportunity to a broad and vast audience to interact and comprehend the work of the system Mobile Atlas. [2:  In computer, science term used to define anything from application to computers easily operated and understood by means of straightforward guide.] 


[bookmark: _Toc367398519][bookmark: _Toc367742637]Goal of the Project
[bookmark: _Toc367398520]The result of the web application is to give a vast audience the ability to understand and interact with the data processed by Mobile Atlas on various cities of Tuscany. To accomplish this, various studies and technology on how to present and interact with data have been implemented.
[bookmark: _Toc367742638]From Old to New
A very accurate analysis on the old application was made, and the result was that the application itself lacked every aspect of the end goal, which is to interact with data.
The previous version had no data management system in the sense that all data had been processed somewhere else and presented in an electronic form such as the figure below, nor user interactivity[footnoteRef:3] and no possibility to update data and information of various cities. All this various defects of the previous iteration led to the development of this application that consists in providing various methods to present data on mobility for various cities of Tuscany. [3:  A computer program that responds to user activity] 

With mobility atlas and a close collaboration with a mobility agency[footnoteRef:4], various cities of Tuscany have been chosen for analysis, and we’ve learned that the most interesting and challenging analytical questions about mobility (that are not supported by the current generation of commercial systems) are exactly aimed at discovering interesting subgroups of vehicles and travels characterized by some common movement behavior. It became obvious that a platform to diffuse these valuable information is needed, that’s where we can collocate the purpose of the application. [4:  Company that provides mobility data through GPS tracking] 

[image: C:\Users\Demy\Desktop\old_h.png][image: C:\Users\Demy\Desktop\home_old.png]
Figure – Previous Application
The above figure represents the interface of the previous application, as you can see there are no hints or explanation on how it works and lacks the most important feature that is interactivity.
On the right hand side of the figure there are the data mining result, which have been processed and represented in various ways, the major problem was that not only you could not interact with the data or see the actual values of the graphs[footnoteRef:5] and chart but also the various charts are only preloaded images of the result. It was obvious that an overhaul update had to be considered. This led to a very accurate study and selection of various methods to accomplish the goal. [5:  Representation of a set of objects where some pairs of objects are connected by links.] 


 Structure of the Report
This report his structured in Six Chapters.
· Technology Scouting: In this chapter, we look at other applications that have the same result, which is interaction with data. Great attention was dedicated to the design of the interface, considering applications which are user-friendly to a vast audience.

· Mobility Atlas: In this chapter, the theory and functionality behind M-Atlas for Mobility Atlas will be addressed.

· Data Visualization: In this chapter, we go through the basic theories that need to be applied when developing application based on data visualization with the aid of various examples to simplify comprehension.

· Architecture: In this chapter, all levels of interaction on the web application are detailed.


· Conclusion: In this chapter, we analyze the result obtained and the future aspects of the application.

· Appendix : This chapter is dedicated in particular to a detailed look at the technology used in the development of the interface




[bookmark: h.s8u4sak81vgq][bookmark: _Toc367398521]
[bookmark: _Toc367742639]Technology Scouting
[bookmark: h.gjdgxs]Developing an application that is based on data Interactivity it is an operation that floats around the use of the following technologies:

· HTML for the creation of the layout. HyperText Markup Language is the main markup language for creating web pages and other information that can be displayed in a browser.

· CSS for formatting a web page and defining the style. Cascading Style Sheets is a language used for describing the look of a document such as HTML, XHTML and XML.

· Javascript for the creation of plugins and auxiliary functions. Javascript (JS) is a computer programming language that allows the client side to interact with the end user.

· JQuery for events handling and animations. JQuery is an Open Source Javascript library that simplifies navigation in a document.

· PHP for server-side management of data. Hypertext Processor is a computer programming language conceived for web development.

· D3.js for creation of charts and user interaction. Data driven Document is an open source javascript library that uses digital data to drive the creation and control of dynamic and interactive graphs.

· SVG for the creation of Maps and two-dimensional graphics. Scalable Vector Graphics is an XML based vector image format for two-dimensional graphics that supports Interactivity.

The main goal is to bring all these instruments and technology together in one single application to work in harmony, to offer the user a simple and easy way to interact with data.
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[bookmark: _Toc367398522][bookmark: _Toc367742640]State of The Art
With the word web application based on Data Visualization, we usually intend dynamic and interactive HTML pages that have a very complex structure behind. Dynamic and interactive application are very difficult to develop in comparison to a simple static-page.
The development of the application is based on user interaction, in the sense that based on what the user wants to see and know the application has to create dynamically[footnoteRef:6] the result. [6:  Characterized by a continuous change, activity or progress] 

Below are various examples of application based on Data Visualization.

U.S. Census Bureau
The Census Bureau [footnoteRef:7]collects and shares data on community surveys that include, information about demographics such as income, education and employment, as well as economic data. It features tools for acquiring both data download and visualizations. [7:  http://www.census.gov/] 

 [image: ]

Data Market[footnoteRef:8] [8:  http://datamarket.com/] 

Founded five years ago, before data startups were fashionable, the platform is concentrating more on selling its enterprise platform than serving as a public data service. However, there are still plenty of data to explore and visualize, the tools offer some compelling options. For example, in addition to slicing the data and changing visualization types, you can search for events and then add markers to your charts and graphs.

[image: ]


Flowing Data[footnoteRef:9] [9:  http://flowingdata.com/] 

Flowing Data explores how designer and computer scientists are using data to understand things better through data visualization. The site displays some cool info graphics and visualizations, all with accompanied commentary.
[image: ]
Visual Complexity[footnoteRef:10] [10:  http://www.visualcomplexity.com/vc/] 

VisualComplexity.com intends to be a unified resource space for anyone interested in the visualization of complex subjects. The projects main goal is to leverage a critical understanding of different visualizations methods, across various disciplines. Not all projects are complex however, the projects that appear on the site were chosen for two important reasons. They either provide advance visual techniques or show some unique and original choices.
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[bookmark: _Toc367742641]Mobility Atlas
In this chapter, the system used to analyze data mobility M-Atlas is presented, the system was used in the development of the application to acquire data for post-processing procedures such as data visualization.
Mobility Atlas is an executable system, made by kdd Lad di Pisa and developed with the goal of managing all phases of processing in the discovery of knowledge on mobility, providing a query language for data mining based on SQL.
In other words, M-Atlas is a querying ad extraction system centered on the concept of Trajectories. Apart from storage and querying of trajectories, it also has instruments for the extraction of patterns and models of the trajectories, which can be stored and analyzed.
Mobility Atlas is centered on the concept of a trajectory and the mobility knowledge discovery process can be specified by Mobility Atlas queries that realize data transformations, data-driven [footnoteRef:11]estimation of the parameters of the mining methods, the quality assessment of the obtained results, the quantitative and visual exploration of the discovered behavioral patterns and models, the composition of mined patterns, models and data with further analyses and mining, and the incremental mining strategies to address scalability. [11:  Activity compelled by data] 

M-Atlas is equipped with a GUI for the end user with graphical instrument to facilitate interactivity, this makes it a system that only an experienced user of the domain can access, limiting its potential for future discovery.

Due to complexity and theory behind Mobility Atlas, it became obvious the need to simplify comprehension, and give a broad audience the means to see , understand and interact with the end result of the System M-Atlas. This lead to the development of the web-application with the sole goal to show various types of mobility data on selected cities of Tuscany.
The data processed by Mobility Atlas was donated by a mobility agency for a number of cities in Tuscany, which made possible a complete querying and analysis, to support the overall knowledge discovery process centered on the trajectory concept.

[bookmark: _Toc367398524][bookmark: _Toc367742642]Instruments and mining techniques

To study mobility features on a particular territory, a dataset of trajectories had to be divided in 3 categories:

· Inner Traffic:  All Moving Point are within this category from a start Point to an endpoint, which can be considered the Internal traffic of a selected Territory
· Incoming Traffic: Comprehends Moving Points that have a start Point outside and an endpoint inside the territory.
· Outgoing Traffic: In this category, all Moving Points have a start Point inside and the endpoint outside the territory.

Depending on the kind of traffic data that is chosen, other various techniques and mobility data mining have been selected to describe and find unique features such as:

· Radius of Gyration to comprehend the radius of vehicle movement in the territory
· Temporal Matrix to find those cities with a higher incoming and outgoing traffic flow

[bookmark: _Toc367398525][bookmark: _Toc367742643]Radius of Gyration
Before calculating the radius of gyration, for every user the center of mass[footnoteRef:12] is calculated, which is the most frequent location from where all trajectories have their origin. [12:  unique point where the weighted relative position of the distributed mass sums to zero.] 


Given the whole trajectory for a selected vehicle:
[image: ]
We define its Center of mass:

[image: ]
In addition, Radius of Gyration:
[image: ]
All this values are calculated from the dataset, and repeated again in case new values are added to the dataset.

[image: ]
Figure – Radius of Gyration Pisa
In the figure above, the territory is divided in cells of the same size and the average RoG[footnoteRef:13] of the users that have a center of mass within a block is calculated, this also applies to Standard Deviation [footnoteRef:14]and a simple average of the distribution. [13:  Radius of Gyration or gyradius, the name given to several related measures of the size of an object]  [14:  (represented by the Greek letter sigma, σ) shows how much variation or dispersion from the average (mean, also called expected value) exists.] 

[bookmark: _Toc367398526]The values are represented with the aid of circles and are above the blocks, whose color indicates the value of the RoG and its size represents the value of the Standard Deviation.

[bookmark: _Toc367742644]Time at Home & Time at Work
This section is dedicated to time distribution at home/work.
For the extraction of this information, the idea behind is that for every vehicle (user) the most frequent trips are the ones we do from home to a place of work or vice versa.
The destinations recurring are those of a home and place of work, obviously some conditions have to considered, like the number of days/night spent in various locations for a correct classification.
To solve this problem we introduce the concept of Ranking.
We assign a number called rank to a section of every trip for every vehicle. This value is determined by the number of times the above section appears in the list of destinations of a trip. We give the highest rank the name L1 for naming sake and then calculate the average time of stay keeping in mind the adjacent sections.
The time a vehicle spends in a selected section or in a group of sections can be calculated from the table of moving points, every time a section of arrivals on a trip finds a match with the considered section (L1). Then we calculate the time of arrival by subtracting the time of the next departure, counting the number of days and nights spent in the trip. We repeat the same procedure leaving out the sections selected earlier and calculate L2. Having found L1 & L2 we need to decide which of the two can be classified as a Home and place of Work.
[image: ]
Figure – Time at Home/Work Pisa
A section is considered as home if the user spends averagely 20 nights in a month, or a place of work if destination to that location is averagely 3 times a week for 3 weeks a month, and if the number of nights are considerably inferior.
For users that do not have a fixed place of work, it is only possible to find the Home.
The next part of this chapter focuses on traffic trajectories.

[bookmark: _Toc367398527][bookmark: _Toc367742645]Inner Traffic
To analyze the inner traffic, we need four mobility indicators:
· Trajectories per Vehicle: A distribution with the number of trajectories per vehicle, this is needed to study the number of movements that the users make during their trip in the particular territory.

· Duration: Needed to comprehend the general behaviors of users in relation to their trips.

· Speeds: Very useful to have an idea of the speeds inside the territory.

· Lengths: A very important indicator to comprehend the distance covered by vehicles within the territory.

The combined analysis of these indicators gives us the opportunity to study the peculiar characteristics of the inner traffic and the way vehicles move inside a selected territory, this information can be applied to solve problems related to traffic efficiently.
To control traffic and manage it efficiently in cities with a high-density population requires mobility studies, which effectively put managing and regulation strategies for the urban traffic.








[image: ]
Figure – Inner Traffic Pisa


[bookmark: _Toc367398528][bookmark: _Toc367742646]Temporal Matrix
This model was developed to study the temporal distribution of incoming and outgoing traffic of a territory. The temporal Matrix is the union of three different distributions.
The diagram below was divided in three blocks; the chart on top indicates the distribution of all incoming and outgoing traffic, grouped by hours of the day, the left chart as values grouped by days of the week.
Finally the Matrix indicates the traffic flow incoming or outgoing at a precise hour of the day, each color pattern indicates a value, a dark color will indicate a low flow of traffic while a brighter one the opposite.
[image: ]
Figure – Incoming Temporal Matrix Pisa
The model facilitates comprehension in which hours of the day and days of the week, traffic is concentrated, whether it is incoming or outgoing traffic.

















[bookmark: _Toc367398529][bookmark: _Toc367742647]Data Visualization
Data visualization is the presentation of data in a graphical format. Visualization helps people see things that were not obvious to them before. Even when data volumes are very large, patterns can be spotted quickly and easily. Visualization conveys information in a universal manner and makes it simple to share with others. It gives people the opportunity to ask them self’s and others “Do you see what I see?”
A big advantage to data visualization is when the amount of data collected is very large; a traditional electronic spreadsheet cannot visually represent the information due to software limitations. In addition, if printed, the spreadsheets would be infinite, and thus in both cases taking time and resources to analyze.
Data visualization presents data in a way that any one, from the expert to a novice can easily interpret, saving time, money, and energy.
Because of the way our brain processes information , it is faster for people to grasp the meaning of any data when they are displayed in charts and graphs rather than poring over piles of spreadsheets or reading pages and pages of reports on data.

[bookmark: _Toc367398530][bookmark: _Toc367742648]Interactive Visualization
With data visualization comes the word Interactive, Interactive data visualization takes things to another level, moving from the static display of data to using computers and mobile devices to drill down into charts and graphs for more details, and interactively (immediately) changing what data you see and how it is processed.
Dynamic, interactive visualization can empower people to explore data for them-selves. All design patterns found today in most of the interactive visualization have changed since when Ben Shneiderman [footnoteRef:15]proposed a “Visual Information-Seeking Mantra”: Overview first, zoom and filter; then details-on-demand. This combination of functions is successful because it makes the data accessible to different audiences from those who are merely browsing or exploring the data set, to those who approach the visualization with a specific question in search of an answer. An interactive visualization that offers an overview of the data alongside tools for “drilling down” into the details may successfully fulfill many roles at once, addressing the different concerns of the different audiences, from those new to the subject matter to those already deeply familiar with the data. [15:  http://en.wikipedia.org/wiki/Ben_Shneiderman] 


Interactivity can also encourage engagement with the data in ways that static images cannot. With animated transitions and well-crafted interfaces, some visualizations can make exploring data feel more like playing a game. Interactive visualization can be a great medium for engaging an audience who might not otherwise care about the topic or data at hand.

Visualizations are not truly visual unless they are seen. Getting the application out there for others to see is very critical, and the quickest way to do so is publishing on the web. Working with the web standard technologies means that we can reach a broad audience from the novice to the experienced, regardless of the operating system.














[bookmark: _Toc367398531][bookmark: _Toc367742649]Data Visualization Techniques
Based on the kind of data, Charts and graphs help understand better. Through effective use of data visualization techniques, we can create graphical representation of data that demonstrates complex concepts in and effective manner. Graphs and charts help show trends, spot patterns, find relationships and locate outliers in even the most immense data sets.
Below are the most popular techniques of data visualization.
Bar Chart
A bar chart or bar graph consist of a grid and some vertical or horizontal bars with lengths proportional to the values that they represent. Each column represents quantitative data. One axis of the chart shows the specific categories being compared, and the other axis represents a discrete value. Bar chart are commonly used for comparing the quantities of different categories or groups, they can also be used for more complex comparisons of data with grouped bar charts.

[image: ]
Figure – Bar Char



Box Plots
Box plots represent the distribution of data values by using a rectangular box and lines called whiskers. They display various statistic indicators such as median, quartile, maximum, upper quartile that summarize the distribution of a set of data.
Box plots display differences between populations without making any assumptions of the underlying statistical distribution. The spacing between the different parts of the box help indicate the degree of dispersion (spread) in the data, and identify outliers.
Box plots can be drawn either horizontally or vertically.

[image: ]
Figure – Box Plots







Bubble Chart
A bubble chart is a type of chart that displays various dimensions of data, in which data markers are replaced with bubbles, with each bubble representing an observation.
Bubble charts can be considered a variation of the scatter plot, where data markers are replaced with bubbles; they can be used to compare the risk and reward among projects in the field of project management.

[image: ]

Figure – Bubble Chart



Histogram Chart
The histogram chart is a graphical representation of the distribution of data. It is an estimate of the probability. It is generally known as a representation of tabulated frequencies of data in numerical intervals of equal size
Histograms are variations of the bar chart, and are used to plot the density of data, and often for density estimation.

[image: ]
Figure – Histogram Chart

Line Chart
A line chart or graph is a type of chart which displays information as a series of data points connected by straight line segments. It is similar to a scatter plot except that the measurement point are ordered and joined with straight line segments.
Line charts show the relationship of one variable to another by using a line that connects the data values. They are commonly used to track changes of trends overtime.
[image: ]
Figure – Line Chart

Scatter Plot
Scatter plots are two-dimensional plots of various variables from a group of table rows. The coordinates of each point in the plot correspond to the data values for a single table row.

[image: ]
Figure – Scatter Plot

Geo Mapping
To generate a geographical map, data has to be acquired in form of paths (the outlines) for the shapes you want to display; in data visualization, this is called Geo Mapping.
Geo Mapping is the representation of a geographical map and with the aid of various instruments data his integrated in map.


[image: ]










[bookmark: _Toc367398532][bookmark: _Toc367742650]Architecture
In the light of the topics addressed in the previous chapters and the amount of data that had to be managed for the final target, various choices have been made to make the application dynamic and interactive as possible.
Due to the some nda[footnoteRef:16] factors and the type of information that needed processing with future concerns of the application, the backend to the application had to simple and minimalistic. [16:  A non disclosure agreement] 

The development process of the application was divided in 3 categories:
· Database: an organized collection of data, in our context the data is organized in a way that the processing of information is easier.
· Application: the main instrument that does all the processing work of information, call it the brain.
· Graphical user Interface: end result that allows users to interact with information.
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Figure – Application Structure
The figure above illustrates the step by steps taken to reach the final goal that is User Interaction.
[bookmark: _Toc367398533][bookmark: _Toc367742651]Database
A database is an organized collection of data, structured in a way that facilitates access and processing of information. In a database data or information his organized in tables.
In the development of the application due to some nda factors we decided to depart from the common database structure and decided to organize data in a different way, this led to the selection of using csv and tsv files as a container for data, all this grouped into folders.
Csv: stands for “Comma-separated values”, it is a file (container) that stores tabular data (numbers and text) in plain-text form. A csv file consists of any number of any records, separated by line breaks of some kind; each record consists of fields, separated by some other character or string, most commonly a literal comma or tab.
[image: C:\Users\Demy\Desktop\csv.png]
Figure – CSV Structure
Tsv: “tab-separated values” is a simple text format for storing data in a tabular structure, just like a database. Each record in the table is one line of the text file. Each field value of a record is separated from the next by a tab-stop character that aids has a means of delimiter.
[image: C:\Users\Demy\Desktop\tsv.png]
Figure – TSV Structure
Tsv is an alternative to csv format, which often causes difficulties because of the need to escape commas, during the initial phase of development we had to often switch between these two formats.

[bookmark: _Toc367398534][bookmark: _Toc367742652]Data processing
Every application has a module to manage data with the aid of an administrator, but due to the way M-Atlas processes data to produce the result of a query, we decided to omit an administration module to manage data in favor of a simple implementation of folders with files.
The concept is very simple, for the fact that all the information and data are divided in territories, the obvious choice was to group all the data related to a town into a single folder.
[image: ]
Figure – Data Structure
The folder is given the name of the municipality,[footnoteRef:17] in this case, the name is “Pisa”, grouping data by folders facilitates localization with the opportunity to implement various functions to extract data and process it. [17:  In this particular case the word indicates a town.] 

[image: ]
Figure – Data Structure
During the execution of the application, Function getUrlParams() extracts the name of the folder based on the choices made by the user, and then passes the value or string to function chart_init(name) which then looks for the folder by the name passed earlier ,then scans all files and calls the relative functions for data processing.

[bookmark: _Toc367398535][bookmark: _Toc367742653]The Application
The brain unit of the application are various scripts written in d3, a javascript library.
D3.js is a javascript library for manipulating documents based on data, with the aid of HTML, SVG and CSS data is brought to life. It gives the opportunity to bind data to a document Object Model (DOM[footnoteRef:18]), and then apply data-driven transformations to the document. For example, we can use D3 to generate an HTML table from an array of numbers. Alternatively, use the same data to create an interactive SVG bar chart with smooth transitions and interaction. [18:  Cross-platform and language-indipendent convention for representing and interacting with objects in HTML, XHTML and XML documents.] 

D3 is based on five basic concepts:
· Selections
· Dynamic Properties
· Enter & Exit
· Transformation
· Transitions
Selections
Selections are sets of nodes on which d3 can operate; they are defined by the W3C Selectors API[footnoteRef:19] and supported natively by modern browsers. [19:  Specifies how some software components should interact with each other] 

d3.selectAll("p").style("color", "white");
The above example selects a node by its tag name ("p"). Elements may be selected using a variety of predicates, including attribute values, class and ID.

Dynamic Properties
The dynamic properties are very similar to those in jQuery and Prototype, with D3 styles, attributes, and other properties can be specified as function of data. For example, d3.geo.path projects geographic coordinates into SVG 
	For example, to randomly color paragraphs:
d3.selectAll("p").style("color", function() {
		return "hsl(" + Math.random() * 360 + ",100%,50%)";
});
Enter & Exit
Using D3’s enter and exit selections; we can create new nodes for incoming data and remove outgoing nodes that are no longer needed.
When data is bound to a selection, each element in the data array is paired with the corresponding node in the selection. If there are fewer nodes than data, the extra data elements form the enter selection, which you can instantiate by appending to the enter selection.

d3.select("body").selectAll("p")
   	 .data([4, 8, 15, 16, 23, 42])
    .enter().append("p")
    	.text(function(d) { return "I’m number " + d + "!"; });


Transformation
D3 is not a new graphical representation, but you can create SVG elements using D3 and style them with external style sheets.

Transitions
D3 is heavily focused on animated transitions. Transitions gradually interpolate styles and attributes over time.
For example, to fade the background of the page to black:

d3.select("body").transition()
    .style("background-color", "black");
By modifying only the attributes that actually change, D3 reduces graphical complexity, and best of all we can still use CSS3 transitions.


[bookmark: _Toc367398536][bookmark: _Toc367742654]Graphical Interface
The Graphical Interface or skin is the layout the application, it is important for the structure of the interface to be simple and intuitive for the end user to be to manage easily without a fuss.
Designing the graphical interface is an important part of application development in the branch of human-computer interaction. The goal is to enhance the efficiency and ease the use of the application itself. A typical user interface interacts with information by manipulating the layout that allows interactions to the kind of data they hold .The interface for Mobility Atlas was developed keeping in mind all the important aspects such as interactivity, user-friendly and accessibility.
The Graphical Interface of the web application Urban Mobility Atlas gives the opportunity to the end user to view various mobility data of different cities and municipalities in Tuscany. The interface has been divided in layers to give the sense of immersion based on demand.

Interface layers:
Homepage 
· “Mobility Atlas”. Section were the details of the project are addressed
· “Links”. Simple appendix page where the technology and theory behind the application can be found
· “Credits”. Acknowledgment page to those that participated on the project
[image: C:\Users\Demy\Desktop\home.png]
Figure – Data Structure
The figure above represent the initial page, as you can see the interface is very minimalistic, 
· The Map – The center focus of the application, it’s an interactive map developed with d3; the kernel of the application
· Link – Various link for further explanation and info
· How it works – The guide to the application.

The Map
[image: ]
Figure – Tuscany Map
Overview first, zoom and filter; then details-on-demand.
The map in the figure above is based on this concept; overview is the map of Tuscany that is equipped with a zoom function that scans the various layers, which are province, town and cities. The details reside in every layer and they vary from basic information on a province to town’s stats, and obviously the mobility data in which we are interested.
[image: C:\Users\Demy\Desktop\prov.png]
Figure – Map layer2
The figure above shows the second layer of the map, the initial map with the onclick function zooms in and divides the selection into province ,this procedure applies to the third and last level, by doing this we fulfill the “zoom and filter”.
[image: C:\Users\Demy\Desktop\comune.png] Figure – Map layer3
The figure replicates the layout of layer 2 with the addition of the Mobility Dock bar that contains the stats of the town selected, as you can see the dock bar contains 3 selections that represent the data described in chapter 2 “Mobility Atlas”, in the following pages the final layers are addressed.
[image: C:\Users\Demy\Desktop\Immagine.png]
Figure – Rog Distribution Interface
With the rog distribution interface we decided to take a different approach of layout in comparison to the matrix and Histograms, on the left hand side we have the graph that is a geographical representation of the town. The territory is divided in cells of the same size and for every cell the rog and standard deviation is calculated.
This values are represented into the map with the aid of the colored circles that are placed over the map in the exact coordinate of the cell, of which the colors indicates the value of the rog cell , and the circumference the value of the standard deviation.
[bookmark: _Toc367398537]The interactive section of the interface is related to the map, moving the mouse over the various circles prints out the exact value in the allocated coordinates of the circle.





















[bookmark: _Toc367742655]Conclusions
In this report all the fundamental aspects in the development of the application have been addressed. The application described will be demoed and discussed, analyzed and also criticized with the final goal of having a final version to release to the public.
The objective of developing a valid application for Mobility Atlas on which future implementations can be applied has been fulfilled. As we speak a prototype version can be found at http://wafi.iit.cnr.it/webvis/lab/demy/ and with a final version coming ahead, the application will be transferred to a public domain (mobilityatlas.it).
[bookmark: _Toc367398538][bookmark: _Toc367742656]Future Works
Following is a list of aspects that will be implemented in the future version of the application.
Various mobility data mining visualization will be added such as incoming and outgoing traffic trajectories, dataset temporal distribution, and regular vs. occasional mobility analysis.
The application will be integrated with Google Analytics to analyze and monitor the behavior of the users during the use of the application. This will help us know the areas in which the application needs better implementation. With google analytics, we are able to track various events and behaviors:
· Event Tracking: used to measure user activities such as, clicks and flash events
· Flow Visualization: to analyze the paths a visitor take on the site. See where they came from, the pages they moved through, and where they exited your site.
· Real time Reporting: for online user in real time, where they came from, and what there viewing.
A mobile application has also been considered due to their potential for data interactivity and visualization.
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[bookmark: _Toc367742660]HTML 5
HTML5 is a markup language used from structuring and presenting content for the World Wide Web and a core technology of the internet. It is the fifth iteration of the HTML standard created in 1990; its core aims have been to improve the language with support for the latest multimedia while keeping it easily readable by human and consistently understood by computers and devices.
The definition of the specifications are managed by the WC3 (World Wide Web Consortium) and the WHATWG (Web Hypertext Application Technology Working Group).
The innovation introduced in HTML5 compared to the previous iterations are aimed in particular at improving the structure defined as the markup, the characteristics of yield, defined by the style guidelines, and content of a web page, defined by the actual text. In addition, the HTML 5 provides support for local storage of large amount of data downloaded from the browser, to enable the use of web-based applications (such as mailboxes of Google or other similar services) even in the absence of Internet connection. In particular:
· The rules for the structuring of the text into chapters, paragraphs and sections are tightened , control elements for navigation are introduced;
· The controls for the electronic modules are improved and extended;
· Specific elements are introduced for the control of multimedia content(video/ audio);
· Few elements have been removed or deprecated such as items that have no actual use;
· Canvas is supported and lets you use Javascript to create animations and bitmap graphics;
· Introduction of geolocation[footnoteRef:20], due to a strong expansion of mobile operating system (Such as Android and iOS); [20:  Identification of a real-world graphic location] 

· Standardization of javascript programs, called Web Workers and ability to use some sites offline;
· Changing the doctype[footnoteRef:21] and complex, with a simple <! DOCTYPE html>;
 [21:  http://www.w3schools.com/tags/tag_doctype.asp] 

[bookmark: _Toc367742661]CSS3
CSS3 is a technology in the final stage of development whose aim is to provide tools to generate graphical effects, applying directives to the stylistic elements in a web page. The specifications related to CSS3 defined by the WC3 (World Wide Web Consortium), have three basic characteristics:
· The core language is left intact, and the validation of documents in CSS2 or CSS3 continues to be valid;
· The number of properties increased from 115 to 276
· The WC3 has organized the specification into modules, each of which covers a specific area of CSS. Everyone has a life of its own and a different degree of progress towards his or her definition[footnoteRef:22]. 
Finally, CSS3 should present solutions for the correction of bugs generated rendering different browser engines such as internet Explorer. [22:  http://www.w3.org/Style/CSS/current-work. ] 

[bookmark: _Toc367742662]D3.js
D3.js is javascript library that uses digital data to drive the creation and control of dynamic and interactive graphical forms, which run in web browsers. It is a tool for data visualization in WC3-compliant computing, making use of the widely implemented Scalable Vector Graphics (SVG), Javascript, HTML5, and Cascading Style Sheets (CSS3) standards. It is the successor to the earlier Protovis[footnoteRef:23] framework. [23:  http://mbostock.github.io/protovis/] 

In contrast to many other libraries, D3 Allows great control over the final visual result. Its development was noted in 2011, as version 2.0.0 was released in August 2011. As of August 2013, the library is at version 3.2.8.
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