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Abstract 
 
The terms Gamification and User Experience are important these days. With the 

success of mobile sector and e-commerce, the market has not stopped growing. The 

society consumption habits are changing and we need interactive systems more “user-

friendly”. User-centered designed interfaces are vital for IT systems success. 

  

The purpose of this final degree project is design and develop an effective and efficient 

software system for automatic generation of multiresolution seat maps in Unity engine, 

and its integration in the 3D Digital Venue projects workflow at the company Mobile 

Media Content. This is a proposed solution to enhance UX in the online ticketing sales 

process using video game technologies. The objective is to provide added value to a real 

product in online ticketing market. Then, we performed tests with potential users to 

analyse if the experience is improved.  

 

Inside the pages will be explained in detail all the process followed. 
 

 

Resumen 
 
Los términos ludificación y experiencia de usuario son importantes hoy en día. Con el 

éxito del sector móvil y el comercio electrónico, el mercado no ha dejado de crecer. Los 

hábitos de consumo están cambiando y se necesitan interacciones más "amigables" para 

el usuario. Las interfaces con diseños centrados en el usuario son vitales para el éxito de 

los sistemas informáticos. 

  

El propósito de este TFG es diseñar y desarrollar un sistema eficaz y eficiente para la 

generación automática de mapas de asientos multiresolución en Unity y su integración 

en el workflow de proyectos de la empresa Mobile Media Content. La solución 

propuesta es para mejorar la UX del proceso de ticketing utilizando tecnologías de 

videojuegos y  proporcionar valor añadido a un producto real del mercado. Al final, se 

han realizado pruebas con usuarios potenciales para analizar si así la experiencia ha sido 

mejorada. 

 

En este documento se explica en detalle todo el proceso seguido. 
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Preface 
 

Year 2017. The sector of applications and mobile services is growing every year, 

boosting the electronic commerce (e-commerce) billing over the world. Specifically, 

“shopping and use of apps grow 32% in Spain” according to 2017 data statistics from 

Bluumi. 

  

 
Image 1: B2C e-commerce sales worldwide 

Information source: Statista 

https://www.statista.com/statistics/261245/b2c-e-commerce-sales-worldwide 

    

According to the report Fundación Telefónica’s “Sociedad de la Información en 

España” in 2015; Global e-commerce reached the sum of 1.7 billion of dollars of 

estimated billing (455.3 million in Europe), growing a 15.6% respect 2014 (13.3% in 

Europe) and it’s expected a business volume more than 2.3 billion in 2018. Two years 

ago, in Europe were nearly 300 million e-commerce users and more than 750,000 

related business (generating 2.5 million jobs). With this information, we can observe the 

good health state of the sector. 

  

With this in mind, it is logical to think that the m-commerce (mobile commerce) sector 

is also enjoying a profitable situation. In this case, Spain is the European country with 

more m-commerce growth in 2015 (68.8%). Spain is the fifth country in the world, and 

the third in Europe, where the smartphone is most used to buy through mobile 

applications (34% of the online transactions). So, we can assure that this is the best time 

for mobile commerce initiatives, especially in Spain. 

  

https://www.statista.com/statistics/261245/b2c-e-commerce-sales-worldwide


 

 x 

 
Image 2: Mobile sales 

Information Source: Zanox Mobile Performance Barometer 

  

These results can only be possible with a change in the consumption habits of the 

consumers. The current generation of teenagers, now called Millennials (born between 

1983 and 2001) are the best example of this different behaviour. With more internet-

connected devices than ever, they are more influenced by Social media sites than by 

television content. Mobile payment app usage has become a habit for them
 [4]

. 

  

 
Image 3: Mobile usage 

Information Source: Zanox Mobile Performance Barometer 
https://i.marketingprofs.com/assets/images/daily-data-point/mediaconsumption-LG-deloitte-

150416.jpg 

  

According to Bluumi, the factors that make users prefer to buy through apps versus 

webs are: easy access to the product you want to buy, quick management of purchase, 

best m-commerce structure, best user experience and use comfort. Their statistics say 

that users buy three times more in mobile applications for that reasons. Reasons that can 

be summarized in a better user experience (UX).  

  

https://i.marketingprofs.com/assets/images/daily-data-point/mediaconsumption-LG-deloitte-150416.jpg
https://i.marketingprofs.com/assets/images/daily-data-point/mediaconsumption-LG-deloitte-150416.jpg
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The user experience refers to “a person's perceptions and responses that result from the 

use or anticipated use of a product, system or service”. A lot of studies had stated the 

importance of a good UX design. A good UX is the key to complex sites because users 

should be able to browse the site and understand how to use it. If the site has UX design 

problems this creates a negative emotional connection to the site by users. One solution 

to address the UX design problems is using gamification design. 

  

Gamification is defined as the application of game-design elements and game 

principles in non-game contexts. Many examples of successful video game mobile 

applications are well-known. Such as Pokemon GO that made $200 million in revenue 

(worldwide) in a month smashing mobile application sales records. Mobile app users 

have fun playing video games and a good user experience leads to more revenue. For 

this reason, sectors like healthcare are focusing on gamification and trying to “put the 

fun into healthier behaviour”.  

 

Then, the whole design of usability in web applications is now oriented with the focus 

on user experience (UX) through mobile platforms. Today it is very important to the 

success of a web application the integration of responsive content, touch controls and a 

number of different technologies that allow the user to have a good UX using a web 

application through a mobile platform. But I think this user experience can be better in 

many cases using, for example, video game technologies. 

 

For all that said so far, as an Information Technology (IT) engineer and fond of video 

games all my life, the concept of gamification in e-commerce seem very interesting to 

me. When Mobile Media Content (MMC), a company related to serious games, 

contacted me giving me a proposal for my degree's final project -Treball de Fi de Grau 

in catalan- I decided to accept it. I will try to state that with a gamification design in e-

commerce applications not only the companies win, also the consumers. 
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1. INTRODUCTION 
 
A year ago, as an Information Technologies (IT) student finishing my degree, I needed 

to think about what to do for my degree's final project -Treball de Fi de Grau (TFG) in 

catalan-. I wanted something related to a topic that interests me and something useful in 

the real world.  

  

I like the software engineering and I entered the IT sector because I liked the video 

games all my life. That is why I looked for a project to design and develop a system 

related to computer graphics and game engines. When I contacted with Mobile Media 

Content (MMC), a company related to serious games
1
, they gave me a proposal I 

considered very seriously.  Now, with the project almost over, I do not regret accepting 

it.  

  

They proposed me to implement a methodology of production of selective 

multiresolution seat maps for venues, developed through computer graphics 

technologies, to be included in the workflow of their TICKETING3D service. This is a 

solution to improve the user experience (UX) in the process of selling tickets online. 

  

In the preface are explained the reasons of why UX is important. In the case of ticketing 

online, the main problem detected is that the users do not really know where they are 

going to be seated and are not so much satisfied with the technologies used in most of 

the platforms. We need to address this problem. 

  

To do this, I have studied the state-of-the-art technologies used by leading ticketing 

platforms online, and analysed their user experience. In addition, I had to know the 

current TICKETING3D development tools as a basis for defining the new material 

generation process, based on multiresolution seat maps. 

  

Then, in the following pages of the paper, I will explain in detail the process and 

activities that have been followed to reach the goal. The structure of the document is 

divided into chapters for each phase of the project, sorted by time in ascending order, 

with conclusions at the end. 
 

 

                                                 
1
Professional applications using gaming technology 
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2. MOTIVATION AND OBJECTIVES DEFINITION 
 
The ticketing process is more popular every day but the user experience isn’t the best 

possible. The technology nowadays is sufficient to develop a system with a better 

immersion and satisfaction to the user. 

  

As previously stated, the main motivation of the project is to enhance the user 

experience (UX) in the online ticketing process using video game technologies. In the 

preface is explained in detail why nowadays is essential to have Information 

Technologies (IT) systems that are user-oriented. Gamification is just one way to 

approach this problem. Video games have decades of experience expressing determined 

feelings and emotions to their users through design.   

  

Considering this and first of all, we needed to define the goal and objectives of the 

project. The main are presented below. 

  

Project Goal:  

Research and implement a methodology of production of seat maps using computer 

graphic technologies so can be integrated in the workflow of the TICKETING3D service 

of the company MOBILE MEDIA CONTENT. 

  

Objectives: 

 Researching and using “state-of-the-art” video game technologies. 

 Implementing a Minimum Viable Product (MVP) solution. 

 Checking that the MVP system has better user experience in a ticketing process. 

 Finishing the project before June 2017. 

  

With the objectives defined, the next step is to do the project planning. That phase of 

the project is explained in the next chapter. 
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3. PROJECT PLANNING 
 
This chapter explains the planning of this project in detail. 

  

In this project I checked that choosing a good methodology to manage a project is 

important. The planning of the project needs to be flexible and if the circumstances 

require it, is better to adapt to the situation and not to follow the plans strictly. First, the 

project planning was carried out with a traditional approach in phases, following what 

we studied in the subject of project management in the university. But in the end, the 

close relationship with the company Mobile Media Content (MMC), acting with a 

similar role to a client of the project, has led to the use of a more agile methodology. 

  

This traditional approach is a linear process with different consecutive phases. The 

PMBoK® standard define that the phases of a project are the following: 

  

 Initiating: Starting the project. Taking the idea and defining the project in a 

broad level. 

 Definition and Planning: Defining the project in detail and developing a path to 

follow. 

 Executing: The plan is followed and adapted. The deliverables are done and 

send by the team.  

 Monitoring: Measuring the success of the project and compare it with the 

planned objectives. 

 Closing: When the project is completed the final tasks are done. 

 

 
Image 4: Project management process groups 

Source: https://image.slidesharecdn.com/pmiprojectmanagementprinciples20141006-
141006181426-conversion-gate01/95/pmi-project-management-principles-6-

638.jpg?cb=1412626329 

  

We will then look at each of these phases in detail. 

  

https://image.slidesharecdn.com/pmiprojectmanagementprinciples20141006-141006181426-conversion-gate01/95/pmi-project-management-principles-6-638.jpg?cb=1412626329
https://image.slidesharecdn.com/pmiprojectmanagementprinciples20141006-141006181426-conversion-gate01/95/pmi-project-management-principles-6-638.jpg?cb=1412626329
https://image.slidesharecdn.com/pmiprojectmanagementprinciples20141006-141006181426-conversion-gate01/95/pmi-project-management-principles-6-638.jpg?cb=1412626329
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3.1 Initiation Phase 
 

After defining the objectives in the previous chapter, the first step is to develop the 

Project Charter. This document is the result of the initiation phase of the planning and 

verbalizes the project vision. 

  

The contents of the project charter are: 

  

1. Project name 

2. Opportunity / Idea / Problem 

3. Short Description 

4. Goal 

5. Objectives 

6. Scope (assumptions & restrictions) 

7. Stakeholders 

8. Schedule 

9. Cost 

10. Return on investment 

11. Risk 

12. Signature: Project Sponsors Authorizing this project 

  

We have already mentioned some of this information. We still had to define the 

following terms. 

  

a) Scope 
 

"The work that needs to be accomplished to deliver a product, service, or result with the 

specified features and functions." 

  

 The tasks relative to Project Management and Software Engineering are in the 

scope of the project. 

 The project scope is included in a final degree project (TFG) scope. 

 The generation of 3D models is not in the scope of the project. 

 The implementation of an entire ticketing service is not in the scope of the 

project. 

 The project will be done using the limited budget and resources of a student, 

working within the requirements and restrictions of MMC company. 

 The project starts in September 2016 and ends before June 2017. 

  

b) Stakeholders 
 

Person or organization with interests or influence on the project. 

  

 Project Manager: David Pérez Povedano. 

 Project Sponsor (MMC): David Sánchez Blancas. 

 University Pompeu Fabra tutor: Francis Casado Herrero. 

 Project Management Subject: Elisabet Duocastella, Miquel Oliver  
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 The current online ticketing users. 

 Another UPF professors and partners. 

 My family and friends. 

  

c) Schedule 
 

Start of the Project - 27/09/2016 

Market and Need Study - 24/10/2016 

Study and Research of the State of the Art - 10/12/2016 

Implementation of the Technology - 05/04/2017 

Tests about the Implementation - 10/05/2017 

Analysis of the solution - 01/06/2017 

Ending of the Project - 15/06/2017 

  

d) Cost 
 

Hardware & Software (computer, components…): 1500 euros 

Development:  

Project Team: 1 Software Engineer + Project Manager – 25 euros/hour. 

500 hours of work: 12500 euros. 

Other costs (telecommunications, water/light supply…): 1500 euros 

Others: 3000 euros 

TOTAL COST: 18500 euros 

  

e) Return on investment 
 

The ROI is equal to (Gain from investment - Cost of investment) / Cost of Investment. 

  

This return of investment will be obtained by selling the solution to online ticketing 

platforms in a price higher than the cost. It’s difficult to say how much gain the project 

will generate, because we don’t have the information needed (like the price & cost for 

the ticketing service).  

The objective established is a 20% minimum of ROI that means selling the solution 

with price 20% higher than cost. Taking the estimated cost of this developing project, 

the selling price will be 18500+(20*18500/100) = 22200 euros. 

  

f) Risks 
 

 A bad organization of the work and time can delay the ending of tasks. 

 Not having access to the necessary technologies/tools. 

 Need of some unexpected knowledge that team does not have. 

 Too much work to do in time for only one person. 

 Personal life problems. 

 Need of more financial capacity. 

  

This Project charter was send to the project sponsor (David Sánchez) from Mobile 

Media Content company and approved by him at the start of the project. 

  

Apart from that, a project pitch was recorded, edited in video and uploaded to YouTube. 
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3.2 Definition and Planning Phase 

  

The development of the project was divided in a set of phases, everyone with a time 

interval assigned. The defined phases are:  

Phase Description 

  

  

Start of the Project 
  

 Begins 27/09/2016 

 Preparation of the project. 

 Choosing a idea/proposal, defining objectives, 

elaboration of project charter, project definition 

and planning, elaboration of execution plan. 

  

Market and Need 
Study 

  

 Begins 19/10/2016 

 Studying the online ticketing sector. 

 Realize a survey to online ticketing users to know 

their opinion about the technology and the user 

experience of the market main platforms. 

  

  

Study and Research 
of the State of the Art 

 Begins 26/10/2016 

 Study the online ticketing, maps and 

multiresolution content technologies. 

 Study the video game engines and choosing one. 

 Learning to use it. 

 Learning the Mobile Media Content developed 

tools and VENUES ecosystem. 

  

  

Implementation of the 
Technology 

 Begins 23/11/2017 

 Design of the solution (multiresolution system 

using a video game engine). 

 Developing the solution. 

 Implementing a prototype with a map visor in a test 

environment. 

 
 

Tests about the 
Implementation 

 Begins 23/03/2017 

 Test and upgrade the prototype. 

 Generation of a comparative video with the old 

system and the new with multiresolution. 

 Realize a user survey to receive feedback about the 

UX of the developed technology. 

  

Analysis of the 
solution 

 Begins 22/04/2017 

 Study the scalability of the solution. 

 Analysis and reflexion about the results and future 

work. 

  

Ending of the Project 
 Begins 22/05/2017 

 Realize the final documentation of the project 

 End and send the degree’s final project (TFG) 

 Preparing and realizing the project presentation 

 Table 1: Project planned phases 
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3.3 Execution Plan 
 
The execution plan is the governance document that establishes the strategy for the 

management of a project. It is the tool par excellence to ensure that all the activities and 

tasks necessary for the successful execution of the project are executed within the goals 

of time, cost and quality. The plan serves as the main communication vehicle to ensure 

that everyone is aware of and aware of the project objectives and how they will be 

implemented. It describes who does what and how, defining the policies, procedures 

and priorities to be adopted. The plan is a living document and should be updated to 

describe current and future processes and procedures, such as integrating safety into the 

design process. 

   

We centred the execution plan of this project in the following main aspects: the Work 

Breakdown Structure (WBS), the list of project tasks, the PERT (or dependency) chart 

and the Gantt chart. 

  
a) Work Breakdown Structure (WBS) 

 
The WBS is a hierarchical decomposition of the total scope of work to be carried out by 

the project team to accomplish the project objectives and create the required 

deliverables. The WBS of the project: 

  

 
Figure 1: Project Work Breakdown Structure 

 

The WBS in text format and tree structure:  
1. Initiation 

1. Find TFG Idea 

2. Project Definition with Sponsor 

1. Goal and objectives 

2. Scope 

3. Time 

4. Cost 

3. Project Charter elaboration 

1. Stakeholders 

2. Schedule 

3. ROI 

4. Risks 

4. Project Pitch 

2. Project Management 

1. Stakeholders Analysis & Management 
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2. Communication Plan 

3. Execution Plan 

1. Work Breakdown Structure 

2. Project Tasks List 

3. Dependency and Gantt Charts 

4. Monitor & Control 

1. Documentation Elaboration 

2. Team Meetings 

3. Market Research and Need Analysis 

1. Market Research 

2. User Survey realization 

3. Analysis of the need 

4. Technology Study and Solution Design 

1. State of the Art Technology Research 

2. Study of Technology and Tools needed 

3. Solution design 

5. Implementation of the Solution 

1. Development of the Solution 

2. Implementation of a testing Prototype 

6. Testing the Solution 

1. Scalability Test of the Solution 

2. User Survey about Solution 

7. Analysis of the results 

8. Project Closing 

1. Elaboration of final TFG Document 

2. Delivery the Document to UPF 

3. Public Oral Presentation of the Project 

 

b) Tasks 

 

The following is the complete list of tasks related to my TFG project.  

Task Description Time Sequence 

Find the TFG Idea Looking up for different TFG ideas and 

chose one.  

7 days 

(1 week) 
1 

Project definition 
with Sponsor 

Meeting with the project sponsor to define 

project (goal/objectives, scope, time and 

cost). 

1 day 2 

Project Charter 
Elaboration 

Elaboration of a project charter document 

and definition of stakeholders, schedule, 

ROI and risks. 

7 days  
(1 week) 

3 

Realization of a 
Project Pitch 

Prepare and record a project pitch and 

upload it to YouTube platform. 

1 day 4 

  

Execution 
Planning 

  

Elaboration of an Execution Plan including 

a Work Breakdown Structure diagram 

(WBS), a project tasks list and a 

Dependency Chart. 

7 days  
(1 week) 

  

4 

  

Market Research 
  

Analysing the technology and user 

experience of the main online ticketing 

platforms in Europe and USA.  

7 days  
(1 week) 

5 

User Survey 
realization 

Realize a survey to the ticketing platforms 

users to know their opinion about the 

current technology and UIX. 

7 days  
(1 week) 

6 
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Analysis of the 
need 

Using the results of the user survey, make a 

study of the potential improvements in the 

ticketing process (in reference of selecting 

seat). 

7 days  
(1 week) 

7 

State of the Art 
Technology 
Research 

Researching of the currently used 

technologies in ticketing process and seat 

maps. 

7 days  
(1 week) 

6 

Study of the 
Technology and 

Tools needed 

Learning the videogame engine tools and 

study how develop applications with them. 

Learning about the Venues ecosystem in 

Mobile Media Content. 

21 days 

(3 
weeks) 

7 

Solution design Design about the multiresolution seat map 

solution. 

30 days  
(4 

weeks) 

8 

Development of 
the solution 

Development of the multiresolution seat 

map solution. 

60 days  
(8 

weeks) 

9 

  

Implementation of 
a testing 
prototype 

Implementing an online testing prototype of 

a ticketing process with location selection  

(Includes a multiresolution seat map visor 

connected with the developed solution). 

30 days  
(4 

weeks) 

10 

Scalability test of 
the solution 

Generation of different types of enclosures 

to study the scalability of the solution. 

30 days 

(4 
weeks) 

11 

User survey about 
solution 

Realize a survey to the ticketing users to 

know their opinion about the solution. 

7 days  
(1 week) 

11 

Analysis of the 
results 

Analysis and reflexion about the solution 

and the results obtained. Possible alternative 

applications or add-ons to the solution. 

30 days 

(4 
weeks) 

12 

  

Elaboration of the 
final document 

Final version of the document including all 

the project process and management, the 

realized tasks process description, the 

different results obtained and reflections. 

21 days  
(3 

weeks) 

13 

Delivery the 
Document to UPF 

  

Delivery the final version of the TFG 

document to the University Pompeu Fabra 

for revision and evaluation. 

1 day 
  

14 

Public Oral 
Presentation of 

the Project 

Preparation and realization of the oral 

presentation of the TFG project in the 

University Pompeu Fabra institution. 

7 days 

(1 week) 
15 

  

Project 
Management 

tasks 
  

Different management tasks during the 

entire project (stakeholders 

analysis/management, communication plan, 

documentation elaboration, team meetings) 

including the monitor and control tasks. 

All the 
project 

 
Simultaneously 
with other tasks 
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Table 2: Project list of tasks 

 c) PERT (or dependency) Chart 
 
It is a tool for program, organizing and coordinating the tasks of a project. Here is the 

chart of this project: 

  

 
Figure 2: Project PERT chart 

  

d) Gantt Chart 
 

It is a graphical tool to expose the expected time dedicated to different tasks / activities 

in the total time. This is the graph of this project: 

  

 
  

Figure 3: Project Gantt chart 
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3.4 Changing to Agile Methodology 

 
This previous implementation plan has been followed during the development of this 

project but, as was said at the beginning, the implementation phase of the project has 

been carried out with a more agile methodology. Agile methodology is based on 

iterative and incremental development, where the requirements and solutions evolve 

over time according to the need of the project. 

  

 
Image5: Agile methodology 

Source: 
https://media.licdn.com/mpr/mpr/AAEAAQAAAAAAAAePAAAAJGJhZWE2N2U1LTBlODgtNDU

xOC04NGQzLWEwYzEyN2ZmNDA0MA.jpg 

  

  

The close relationship with the company Mobile Media Content (MMC) permitted that 

we developed different iterative solutions adding functionalities over time. These 

iterations were shown to them in the different meetings realized to receive feedback. 

The feedback was very useful to change and improve functionalities and fix problems. 

This constant progression and checking do that the project was constantly in movement 

and the scheduled time successfully accomplished. It’s possible that without this 

methodology the project delayed more in time and the work accumulated to more 

advanced stages of the calendar.  

  

In conclusion, the project planning has been very important to the success in time of the 

project. The better administration and organization of the different tasks was vital to a 

good development of the overall process. We are satisfied too with taking the decision 

to adapt the execution planning to a more agile methodology that give a very good 

results at the end. 

  

https://media.licdn.com/mpr/mpr/AAEAAQAAAAAAAAePAAAAJGJhZWE2N2U1LTBlODgtNDUxOC04NGQzLWEwYzEyN2ZmNDA0MA.jpg
https://media.licdn.com/mpr/mpr/AAEAAQAAAAAAAAePAAAAJGJhZWE2N2U1LTBlODgtNDUxOC04NGQzLWEwYzEyN2ZmNDA0MA.jpg
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4. MARKET RESEARCH 
 
Having a planning project, the next step in the development of the project is conducting 

a market research. The objective of the market research is to obtain the characteristics 

of the product or service in the market and the knowledge of the interlocutors of the 

sector. For this reason, we first look for information about the main international online 

ticket sales platforms and their user experience.  

  

We found that we can divide the online ticketing platforms into 3 main categories: 

  

 The direct sale of the promoter or room 

 The official sale through a ticketing platform 

 Private sale after sold-out or resale. 

  

We chose to focus the analysis only on the second type of platform due to the 

requirements and characteristics of this project. Next is the obtained information. 

 

4.1 Analysing the main online ticket sales platforms 
 

Next is a detailed list of different selected online ticket sales platforms around the 

world, focusing on location selection. The descriptions are from the companies 

Crunchbase profile. All the images of their seat maps have been taken of their websites 

and ratings from the application stores from Google Play and iTunes. 

 

At the end are included some companies that have not a mobile application but offer 

ticketing solutions to companies. 

 

a) StubHub  

 
  

Description: “StubHub is an online ticket marketplace enabling fans to buy and sell 

tickets to entertainment events. Acquired by eBay on January 10, 2007” 

  

Website: http://www.stubhub.com/ 

Price: Free Download / Languages: English, Spanish 

  

Average rating (0 - 5 stars): Google Play 3.9, iTunes 3.5 

http://www.stubhub.com/
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b) SeatGeek 

  

 
  

  

Description: “SeatGeek is an event ticket marketplace and aggregator of sports, concert, 

and theater tickets. SeatGeek allows both mobile app and desktop users to browse 

events, view interactive color-coded seat maps, complete purchases, and receive 

electronic or print tickets.”  

  

Website: https://seatgeek.com/ 

Price: Free Download / Languages: English 

  

Average rating (0 - 5 stars): Google Play 4.4 

 

 
 

c) Ticketmaster 
 

Description: “Ticketmaster is an online retailer of event tickets. Ticketmaster operates 

in 20 global markets, providing ticket sales, ticket resale services, marketing and 

distribution through www.ticketmaster.com, one of the largest e-commerce sites on the 

Internet; approximately 6,700 retail outlets; and 19 worldwide call centers. 

Established in 1976, Ticketmaster serves more than 10,000 clients worldwide across 

multiple event categories, providing exclusive ticketing services for leading arenas, 

https://seatgeek.com/
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stadiums, professional sports franchises and leagues, college sports teams, performing 

arts venues, museums, and theaters.” 

 

 
Website: http://www.ticketmaster.com/ , http://www.ticketmaster.es/ 

Price: Free Download / Languages: English, Spanish 

  

Average rating (0 - 5 stars): Google Play 4.0, iTunes 3.0 

  

 

 
  

d) Ticketea 
 

Description: “Ticketea is the DIY ticketing platform for Spanish Speaking countries. 

The service is designed to help small and medium size event organizers to promote their 

activities and sell their tickets. Ticketea is also suitable for free events distributing only 

invitations. This service is totally free for organizers.” 

http://www.ticketmaster.com/
http://www.ticketmaster.es/
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Website: https://www.ticketea.com/ 

Price: Free Download / Languages: Spanish 

 

Average rating (0 - 5 stars): Google Play 3.9, iTunes 3.5 

  

 
 

e) Entradas.com  

 
Description: “Buy your tickets for the last concerts, plays, shows, musicals, sports, 

cinema and events at entradas.com” 

  

Website: http://www.entradas.com/ 

Price: Free Download / Languages: Spanish 

  

Average rating (0 - 5 stars): Google Play 2.5, iTunes 1.5 

  

https://www.ticketea.com/
http://www.entradas.com/
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f) Spectra (Paciolan) 
  

  

 
  

Description: “Founded in 1980 Paciolan has provided sports and entertainment venues 

with the software needed to facilitate automated ticketing. Today, they offer a fully 

integrated ticketing, marketing, and fundraising solution that allows venues to manage 

their customer relationships, brand and revenue potential. 

 

Website: http://www.spectraexperiences.com/ 

 

g) 3D Digital Venue 
 
Description: “Mobile Media Content, a Barcelona, Spain-based provider of virtual 

visualization technologies like TICKETING3D, a SaaS 3D seating chart of a venue, 

which allows the final user to check the view from his seat before purchasing a ticket. 

They also offer Transfer3D, which lets any club or sports organization to move 

supporters or fans from one location to another.” 

 

Website: https://3ddigitalvenue.com/ 

 

http://www.spectraexperiences.com/
https://3ddigitalvenue.com/
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h) Other platforms 
 

Apart from those platforms, we find many more. As they were too many, we chose only 

a few representatives. Some of the rest are: Razorgator, El Corte Inglés,  Atrápalo, 

ticketbis, Onebox, TomaTicket, GeneralTickets, GET ME IN!,  Tickets Now, Seatwave, 

Tengoentradas.com, Viagogo, Yapsody, TicketNetwork,  nvivo, Billetto, 

Worldticketshop, Ticketweb, Townscript, Eventgrid, Eventbrite, amiando, Eventbee, 

nutickets, GrowTix, ticketfly and tickera.  
 

i) Comparative table 
 

Here is a comparative of the video game technologies and user experience of leading 

online ticket sales platforms around the world, focusing on location selection. Spectra 

and 3D Digital Venue are not included because are ticketing solutions offered to 

companies (and do not have a standalone mobile application). 

  

Ticketing Mobile 
App 

Average 
Rating  

Android 

Average 
Rating  
iTunes 

Multiresolution 

Seat Maps? 

3D  
Seat 

Maps? 

SeatGeek 4.4 - Yes* No 

Ticketmaster 4.0 3.0 Yes* No 

StubHub 3.9 3.5 No No 

Ticketea 3.9 3.5 No No 

Entradas.com 2.5 1.5 No No 

*Yes, but only in a few testing venues 
 Table 3: Ticketing platforms comparison 
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We can see in this table that the general user experience with the main online ticket 

sales platforms is very bad. There is much room for improvement in the user-centric 

design of platforms. But it is a good indicator that the two platforms with the highest 

rating are testing the use of video game technologies such as multiresolution seating 

maps. 

 

4.2 User Survey 
 
With the above information, we can see that there is a need to improve the user 

experience on online ticket sales platforms. To check this need by first hand, we 

conducted a survey of online ticket users with the aim of analysing their user 

experience and how to address this need. 

  

The survey was realized in Google Forms software. The link to check the survey is: 

https://goo.gl/forms/82i3yWtgdnjnBtZ02 

  

The survey was shared through social networks such as Facebook, in community 

groups of the province of Barcelona. In this way it was ensured that the respondents 

were homogeneous in terms of gender, age, experience, etc. 

  

The survey had two different blocks. The first block with the objective to take data 

about the person responding the survey and the second block with the objective of take 

data about his/her experience with online ticketing platforms. Next is the detailed data 

that we obtained of them with the survey: 

  

 131 answers of the survey were received. 66.4% of women, 33.6% of men.  

 The 50.4% of them were between 18-30 years, 25.2% between 30-45 years, 

15.3% between 45-60 years, 9.1% less than 18 or more than 60 years 

 To the question: Have you bought tickets for any sport / show over the internet 

last year? 

o 55.7% “Yes, sometime”. 18.3% “Yes, often”. 

o 16% “No, for some time”.  9.9% “No, never”. 

  

People who said they did not buy tickets last year ended up here. The next block is only 

for people who bought tickets. The results were the following: 

  

 97 answers of the survey were received of this block. 

 To the question: How would you rate your satisfaction when buying tickets 

online? (0-10) 

o The most voted answer was 8 out of 10 with 30.9% share of the answers. 

o The following responses were: 7 (21.6%), 9 (16.5%), 10 (13.4%), 6 

(10.3%), 5 (4.1%), 3 (1%), 2 (1%), 0 (1%) 

 To the question: What do you think of seat selection systems? 

o 55.7% says “I like them but they still have to improve certain things”. 

o 22.7% says “I do not like them. I cannot imagine what the site I'm 

choosing”. 

o 21.6% says “They are great. Simple and intuitive”. 

o 0% says “They are horrible. I always make a mess when using them”. 

 To the question: Did the selection system give you a rough idea of what you 

actually found? 

https://goo.gl/forms/82i3yWtgdnjnBtZ02
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o 67% says “Yes, when selecting I can get an idea of the place I am 

choosing”. 

o 28.9% says “No, I have found that the place was worse than I imagined”. 

o 4.1% says “No, I thought the place was worse than it actually was”. 

 To the question: What would happen if the map was a 3D representation of the 

place and select the site will work similar to "Google Maps"? 

o 94.8% says “It would be much better. I would have more accurate 

information when selecting my site”. 

o 5.2% says “I do not think that it's necessary. The system works well as it 

stands”. 

 In the additional comments (optional) some people says that is satisfied with the 

commodity and security of the actual systems. 

  

To see all the detailed graphs of the survey answers look up the annexes section at the 

end of the document. 

  

Analysing the results of the survey we can observe that the average satisfaction rating is 

7.69 out of 10. This valuation is quite low for what is sought nowadays and 

should be improved. This is reflected too in the next question were the users in 

majority (55.7%) say that “like them but they still have to improve certain 

things”.  

  

We can observe that in the following question 33% of the users assure that the system 

does not give them an approximate idea of the selected place. And they think, with an 

overwhelming 94.8% of votes, that a seat map with 3D technologies and multiresolution 

"would be much better." 

  

In conclusion, seat map systems on online ticket platforms need a better user 

experience. And the use of video game technologies such as 3D environments and 

multiresolution technologies is a reasonable way to approach it. For this reason we will 

develop a system to address this problem and check if the result improves the user 

experience. 
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5. STATE OF THE ART TECHNOLOGIES 
 
Taking the market research and a clear idea of the need / problem to be addressed, we 

can continue with a study and research of “state-of-the-art technologies”. This means 

“all those developments of last technology realized to a product, which have been tested 

in the industry and have been received and accepted by different manufacturers”. 

 

5.1 Study and Research 
 

Then, first we look for information on the technology used in maps and multiresolution 

web content, especially with a focus on the Google Maps application. 
 

a) Geographic information system 
 

A graphical information system (GIS) is a system with tools that mixes a set of different 

components with the intention of allowing the manipulation in different forms of spatial 

or geographical data of the real world.  

  

These systems have spatial or geographic data with an identifier for the different 

elements of a database. With this information the elements can be placed on a map that 

divides them into thematic layers. These systems can be used to address geographical 

issues such as: location, condition, trend, routes, patterns or models. 

  

 
Image 6: Layer overlay in a GIS 

Source: 
https://es.wikipedia.org/wiki/Sistema_de_informaci%C3%B3n_geogr%C3%A1fica#/media/File:

GisLayers.png 

  

 The main technologies used by these systems are: 

 Digitalization of the geographical data through georeferenciacion to capture the 

data. 

 Raster and vector technologies to represent the data. 

 Raster-vector data conversion. 

 Projections, coordinates systems and reprojections. 

 Topological models, geometric networks, hydrological modelling, map overlay, 

cartographic modelling and geocoding (or reverse geocoding). 

  

There is a lot of GIS software, for more information of web GIS look next section. 

https://es.wikipedia.org/wiki/Sistema_de_informaci%C3%B3n_geogr%C3%A1fica#/media/File:GisLayers.png
https://es.wikipedia.org/wiki/Sistema_de_informaci%C3%B3n_geogr%C3%A1fica#/media/File:GisLayers.png
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b) Web mapping 
 

The web mapping process consists of offering location-based services using geographic 

data generated with a graphical information system (GIS) over the Internet. They 

provide data using the Standard Geographic Mark-up Language (GML), Scalable 

Vector Graphics (SVG) or Adobe Flash (now Adobe Animate). Web maps can be 

interactive or "view only" depending on whether they are static or dynamic. 

  

The web mapping technologies are front and back end. They include relational 

databases of spatial data, tiled web maps rendered with raster images, vector tiles, and 

Web Map Service (WMS) servers. 

  

 
Image 7: Geographic data in web   

Source: http://www.cursosgis.com/images/Blog/web_mapping.png 

  

Most Used Web Mapping APIs: 

1. Google Maps (https://developers.google.com/maps) 

2. Microsoft Bing Maps (http://www.microsoft.com/maps/choose-your-bing-maps-

API.aspx) 

3. OpenLayers (http://openlayers.org/) 

4. Foursquare (https://developer.foursquare.com/) 

5. OpenStreetMap (http://wiki.openstreetmap.org/wiki/API) 

6. MapQuest (http://developer.mapquest.com/) 

7. Mapbox (https://www.mapbox.com/developers/api/) 

8. CartoDB (http://cartodb.com/develop) 

 

c) Geomatics 
 

The geomatics engineering is the discipline of manage the geographic information using 

IT technologies. Include the use of geospatial technologies like georeferencing, 

geoprocessing and other geographic information technologies. 

 

d) Location Based Services 
 

A location-based service (LBS) or location-dependent information service (LDIS) is a 

mobile network service based on the geolocation of the mobile device in real time. For 

this task, these services use client-side technologies such as the Global Positioning 

System (GPS) or wireless local area network (Wi-Fi) or server-side such as the Global 

System for Mobile Communications (GSM). 

 

http://www.cursosgis.com/images/Blog/web_mapping.png
https://developers.google.com/maps
http://www.microsoft.com/maps/choose-your-bing-maps-API.aspx
http://www.microsoft.com/maps/choose-your-bing-maps-API.aspx
http://openlayers.org/
https://developer.foursquare.com/
http://wiki.openstreetmap.org/wiki/API
http://developer.mapquest.com/
https://www.mapbox.com/developers/api/
http://cartodb.com/develop
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e) Geolocation 
 

Geolocation is the capacity to identify or estimate the 

actual geographic location of an object such as a mobile 

phone. This process is often used by GIS systems that 

take the location coordinates to determine a meaningful 

location. 

 

 

 
Image 8: Mobile geolocation 

Source:https://ismguide.com/wp-content/uploads/2016/04/Geolocation3.jpg 
 

f) Georeferencing 
 

Georeferencing is a common operation in GIS systems and consists of the spatial 

positioning of an entity in a unique geographical location well defined in a specific 

coordinate system and datum. 

 

g) Geoprocessing 
 

Geoprocessing is to operate using a GIS system to manipulate spatial data. A typical 

geoprocessing is to access a spatial database, perform operations with the spatial data 

and add the result as a new data in the set. 

 

h) Geocoding 
 

Geocoding is the operation of transforming geographic locations from the real world to 

coordinates on a map. Reverse geocoding is the inverse process where in a GIS system 

using known geographic coordinates we can locate a position on the map. 

 

i) Geotagging 
 

Geotagging is the process to add geospatial metadata (usually geographic coordinates) 

to various media files to georeferencing them. This is useful to add information to a 

specific geographic place (like photos). 

 

j) Satellite imagery 
 

Satellite imagery is the visual representations of the information 

captured by an artificial satellite sensor. 

 

k) Map Overlay 
 

The map overlay is the overlay of cartographic information of 

different thematic maps of the same area and placing them in 

layers to form a new map combining not only the spatial 

features of dataset. 
Image 9: Map overlay 

Source: https://2012books.lardbucket.org/books/geographic-information-system-
basics/section_11/ca6ce94cdd2e09a1da8aa6ec22336835.jpg 

https://ismguide.com/wp-content/uploads/2016/04/Geolocation3.jpg
https://2012books.lardbucket.org/books/geographic-information-system-basics/section_11/ca6ce94cdd2e09a1da8aa6ec22336835.jpg
https://2012books.lardbucket.org/books/geographic-information-system-basics/section_11/ca6ce94cdd2e09a1da8aa6ec22336835.jpg
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l) Raster graphics 
 

A raster graphics or bitmap image is a 

rectangular grid composed of pixels 

like a mosaic (in a dot matrix data 

structure). When the resolution is 

higher more pixels will be in the same 

area. GIS systems commonly encode 

geographic data using rasters. 

 

 Image 10: Raster graphics 

Source: https://www.logaster.com/blog/wp-content/uploads/2014/12/raster.png 
  

m) Tiles 
 

A tile is the video game graphic piece that 

composes a background. Every tile has the same 

size but different content and is placed in a tileset. 
 
 

Image 11: Tileset 

Source: 
https://vxresource.files.wordpress.com/2010/03/tilea2.p

ng 

 

n) Tiled web map 
 

We refer as a tiled web map to a map displayed in a 

web viewer created by the joining of individual 

raster images (tiles) that can be navigated. This 

allows pre-compute the tiles and greatly improves 

the user experience. Displaying the tiles is a benefit 

over other technologies because is less 

computationally demanding. 
 

Image 12: Tiled web map 
Source:https://en.wikipedia.org/wiki/Tiled_web_map#/media/File:Tiled_web_map_Stevage.png 

 

o) Slippy map 
 

A slippery map is a web map that can be navigated 

by expanding or moving on it. They usually use 

render graphics tiles images.   
Image 13: Slippy map 

http://wiki.openstreetmap.org/w/images/1/14/Bedford_ne
w_slippy_map_2.png 

 

  

https://www.logaster.com/blog/wp-content/uploads/2014/12/raster.png
https://vxresource.files.wordpress.com/2010/03/tilea2.png
https://vxresource.files.wordpress.com/2010/03/tilea2.png
https://en.wikipedia.org/wiki/Tiled_web_map#/media/File:Tiled_web_map_Stevage.png
http://wiki.openstreetmap.org/w/images/1/14/Bedford_new_slippy_map_2.png
http://wiki.openstreetmap.org/w/images/1/14/Bedford_new_slippy_map_2.png
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p) Pyramid (image processing) 
 

A pyramidal representation is a representation of multiple 

scales of signals in which the signal or image is repeatedly 

smoothed or sub-sampled. This representation is a 

predecessor of the multiresolution representations. There are 

two types of pyramids (band-pass and low-pass) depending 

on how they are generated.   

  
Image 14: Pyramid representation 

Source: 
https://en.wikipedia.org/wiki/Pyramid_(image_processing)#/media/File:Image_pyramid.svg 

  

q) Multiresolution models 
 

Multiresolution is a complex term to explain. The term has a 

close connection with wavelets that can describe mathematical 

functions at different levels of resolution. This led to schemes for 

the topological subdivision of surfaces that are the basis of 

representations of multiresolution. Naive algorithms divide the 

model triangles by inserting new points in the edges as weighted 

averages of the near points making the model less complex. 

  

 

 
Image 15: Mesh simplification 

Source: http://slideplayer.com/slide/10088192/ 

r) Mipmap 
 

MIP (multum in parvo) maps are a “pre-calculated, 

optimized sequences of images, each of which is a 

progressively lower resolution representation of the 

same image. The height and width of each image, or 

level, in the mipmap is a power of two smaller than the 

previous level”. The higher resolution image is used for 

samples close to the camera and the lower resolution 

images for far objects. This is known as mipmapping 

and is more efficient than other techniques. They are 

used in computer games or GIS systems, between 

others, to increase the speed of rendering and 

antialiasing. 
Image 16: Mipmap 

Source: https://en.wikipedia.org/wiki/Mipmap#/media/File:Mipmap_illustration2.png 

 

  

https://en.wikipedia.org/wiki/Pyramid_(image_processing)#/media/File:Image_pyramid.svg
http://slideplayer.com/slide/10088192/
https://en.wikipedia.org/wiki/Mipmap#/media/File:Mipmap_illustration2.png
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s) OpenStreetMap 
 

OpenStreetMap known too as OSM is a 

collaborative software project to create open 

(Open Database License [ODbL]) and editable 

maps. The maps are created using geographical 

information captured from real-world. ODbL uses 

a topological data structure using elements like 

nodes, ways, relations and tags. 

 
Image 17: OpenStreetMap 

Source: https://es.wikipedia.org/wiki/OpenStreetMap 

t) Google Maps 
 

Google Maps is a web mapping service from Alphabet Inc. developed by Google. It 

offers functionalities like satellite imagery, street maps, 360 º panoramic views of 

streets, real-time traffic and route planning. 

  

Google Maps uses a lot of technologies previously explained like geolocation, 

georeferencing, geocoding, geotagging, map overlay, satellite imagery, slippy map, 

tiled web mapping or multiresolution mapping. We will need to use some of them too in 

the development of this project’s system. 

  

Some images token from Google Maps web application (https://www.google.es/maps) 

with different zoom to compare the differences: 

  

 
Image 18: Google Maps 

 
  

https://es.wikipedia.org/wiki/OpenStreetMap
https://www.google.es/maps
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5.2 Choosing a video game engine 
 
Once we study and investigate the technologies used in maps and multiresolution web 

content we could almost begin to design the development of our system. But before 

that, we had to choose a video game engine suited to our developing needs. 

  

Video game engine is the term for the software to design, create and play a video game. 

The main functionality is to provide a render of video game graphics (2D and / or 3D), 

physics, collision detection, sounds, scripting, animation, artificial intelligence (AI), 

networks, streaming, memory management and scenario design. There are lots of 

different engines with open source or property licenses. 

  

We needed to work with video game technologies, and for that reason, we used a video 

game engine to develop our system. To choose the best for this process we need to 

study and research on the best engines and compare them. The information is from 

Wikipedia and their official websites. But, before that we needed to determine what 

characteristics we are looking for. 

  

 Easy integration in the MMC workflow. 

 Coding languages familiar to us. 

 Good usability. Good learning curve to beginners. 

 Functionalities needed to our system and good documentation/resources. 

 2D and 3D oriented. 

 Free price for non-commercial versions. 

 Windows target platform (more variety if possible). 

 

a) Source 

 
Source is the game engine of Valve 

Corporation and was created to 

evolve slowly alongside the evolution 

of technology. Source 2 is the 

successor of the original engine. 

  

Some of the games developed by this 

engine are Dota 2 (2015) or Counter-

Strike: Global Offensive (2017). 

 
Image 19: “CS:Go” game 

Source: https://es.wikipedia.org/wiki/Source#/media/File:Nuclear_Dawn_-_Gate_FPS_01.jpg 
 

 

b) Unity 

 
The game engine developed by Unity Technologies. Unity3d have compilation support 

to a big set of different types of objective platforms. 

  

Some of the games developed by this engine are Hearthstone: Heroes of Warcraft 

(2013), Pillars of Eternity (2014) or Firewatch (2016). 

https://es.wikipedia.org/wiki/Source#/media/File:Nuclear_Dawn_-_Gate_FPS_01.jpg
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 Image 20: “Firewatch” game 

Source: https://2.bp.blogspot.com/-
stUspakbiEk/Vro8NA5CB0I/AAAAAAAAA

AU/HpN1dLo0NCI/s1600/Firewatch-
capturas-1.jpg 

  

c) Unreal Engine 

 
Unreal Engine is the engine developed 

by Epic Games. It’s the base of a lot 

of classic first person shooter games. 

This engine offers some tools that are 

a big help to designers and artists 

making easy the visualization of 

environments and constructions. Since 

2015 Unreal Engine 4 is available for 

free. 

  
Image 21: “Rime” game 

Source: https://s3.amazonaws.com/indieobscura-www/assets/article/2017/03/29/rime-full-
achievement-list_feature.jpg 

 

Some of the games developed by this engine are Gears of War 4 (2016), Street Fighter 

V (2016) or Rime (2017). 

 

d) CryENGINE 
 

Crytek is the company who created this 

game engine. Developed at first as a 

demonstration engine for Nvidia. In 

2016 CryEngine V changes the 

business model to a free license. 

  

Some of the games developed by this 

engine are Ryse: Son of Rome (2013), 

Evolve (2015) or Prey (2017). 

 
Image 22: “Prey” game 

Source: 
https://www.windowscentral.com/sites/wpcentral.com/files/styles/xlarge/public/field/image/2017/

04/prey-talos.jpg?itok=XcELrMG3 

e) Other engines 

 
There are many other good engines apart from the above which are the most popular. 

Some of them are:  
 Game Maker: Studio 
 Stencyl 
 Construct 2 
 RPG Maker 

https://2.bp.blogspot.com/-stUspakbiEk/Vro8NA5CB0I/AAAAAAAAAAU/HpN1dLo0NCI/s1600/Firewatch-capturas-1.jpg
https://2.bp.blogspot.com/-stUspakbiEk/Vro8NA5CB0I/AAAAAAAAAAU/HpN1dLo0NCI/s1600/Firewatch-capturas-1.jpg
https://2.bp.blogspot.com/-stUspakbiEk/Vro8NA5CB0I/AAAAAAAAAAU/HpN1dLo0NCI/s1600/Firewatch-capturas-1.jpg
https://2.bp.blogspot.com/-stUspakbiEk/Vro8NA5CB0I/AAAAAAAAAAU/HpN1dLo0NCI/s1600/Firewatch-capturas-1.jpg
https://s3.amazonaws.com/indieobscura-www/assets/article/2017/03/29/rime-full-achievement-list_feature.jpg
https://s3.amazonaws.com/indieobscura-www/assets/article/2017/03/29/rime-full-achievement-list_feature.jpg
https://www.windowscentral.com/sites/wpcentral.com/files/styles/xlarge/public/field/image/2017/04/prey-talos.jpg?itok=XcELrMG3
https://www.windowscentral.com/sites/wpcentral.com/files/styles/xlarge/public/field/image/2017/04/prey-talos.jpg?itok=XcELrMG3
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 Godot 

 WiMi5 

 
Image 23: “Maldita Castilla” game 

Source: 
https://www.locomalito.com/images/screenshots/maldita_ca

stilla_04.png 

 

f) Comparative table 

Game 
engine 

Windows 
platform 

2D/3D 
oriented 

License Programming 
language 

Learning 
curve 

Documentation 
/ Resources 

Source Yes 3D Free  C++ Normal Good 

Unity Yes 2D, 3D Free 

(limited) 
C#, 

JavaScript, 
Boo 

Very 
good 

Good 

Unreal 
Engine 

Yes 3D Free C++, C#, 
GLSL, CG, 

HLSL 

Bad Good 

CryEngine Yes 3D Free C++, Visual 
Script, Lua 

Bad Bad 

Game 
Maker: 
Studio 

Yes 2D Free Game Maker 
Language 

Very 
good 

Good 

Stencyl Yes, 
paying 

2D 99$ Haxe Very 
good 

Good 

 
Table 4: Video game engines comparison 

g) Conclusions 

 
Taking the information obtained on the video game engines and the features that we are 

looking for, we chose one. 

 The majority is multi-platform and has Windows as a target platform, this is not 

a problem. 

 Game Maker: Studio and Stencyl, among others, are engines only for 2D 

graphics and with limited capacity for professional projects. 

 Discarding engines that do not meet these conditions we can see that Source, 

Unity, Unreal Engine (UE) and CryEngine have programming languages like C 

++ or C #. We are familiar with these languages and this is good. 

 They are free engines (for non-commercial use) for the functionalities we need. 

 CryEngine has a difficult learning curve, lacks documentation and does not have 

much support from the community. 

 Unreal Engine has a difficult learning curve and is not 2D oriented. 

 The best options are Unity and Source engines. 

  

Finally, we chose Unity to develop our project. The main reason is that MMC company 

uses Unity engine in their workflow at this moment. Developing the system in Unity 

makes easier to integrate it in their workflow. 

https://www.locomalito.com/images/screenshots/maldita_castilla_04.png
https://www.locomalito.com/images/screenshots/maldita_castilla_04.png
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Other reasons are that it is oriented to 2D and 3D (and we will work with 3D meshes 

and 2D images) and most importantly: it is a powerful professional engine that has a 

very good learning curve for beginners and a great support of the community with 

documentation, tutorials, resources, etc. Unity has usage and performance analysis as 

well. Unity is the perfect video game platform to develop fast and powerful prototypes, 

and that's what we need. 

  

Mobile Media Content company is using Unity Engine in their workflow for all that 

stated reasons, and one of the motivations to choose their project proposal was 

developing using a video game engine like Unity. For all that, we think that was a good 

decision use Unity to develop our solution, without Unity maybe the result would not 

have been so good. 

 

5.3 Learning Unity3D 
 
Chosen the video game engine, we needed to learn its basic tools and how to apply 

them to virtual representations of enclosures in the online ticketing systems. To achieve 

this we visited the Unity3D official tutorials page: https://unity3d.com/es/learn/tutorials. 

  

We select the most useful basic tutorials for our development and assimilate their 

knowledge. Those tutorials are the ones from the following categories: 

  

 Interface & Essentials 

 Scripting 

 User Interface (UI) 

  

Apart from that, we checked too the official documentation: 

https://docs.unity3d.com/Manual/index.html 

  

Finally, we realized some simple test projects to practice the concepts. With this we are 

ready to begin with the development of the system. 

 

 

 
  

https://unity3d.com/es/learn/tutorials
https://docs.unity3d.com/Manual/index.html
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6. SOLUTION DEVELOPMENT 
 
This chapter will explain the entire development process of our software system. In the 

previous stages of the project, we conducted a market research and a user survey to 

define the need. Next, we studied and researched the "state-of-the-art technologies" 

used in web maps, in particular Google Maps. Then, we chose and learned a video game 

engine to work with. 

  

Our system of production for selective multiresolution seat maps will be included in the 

workflow of Mobile Media Content (MMC) TICKETING3D service. Then, the first step 

in the development was doing a meeting with them and learning the development tools 

that they use, the map viewing tools that they have developed and their API for web 

environment. 

  

After this meeting I knew their “VENUES ecosystem” and understood how my solution 

could be integrated in their workflow. 

  

 
Image 24: MMC web seat map 

Source: http://demo.mobilemediacontent.com/ticketing3dexamples/axs/nam-us-00033-rockets/ 
  

 
  

Figure 4: VENUES Ecosystem Architecture 

 

 

 

http://demo.mobilemediacontent.com/ticketing3dexamples/axs/nam-us-00033-rockets/
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6.1 Functional design 
 

The next step in our development is the functional design of our system. For this, we 

analysed how integrate a tool for the automatic generation of multiresolution maps in 

the “VENUES ecosystem”. 
 

a) Functional requirements 
 

The functional requirements for developing the solution are: 

 The solution will be a tool for Unity to allow MMC employees (artists and 

engineers) to automatically generate the necessary files for a multiresolution 

web map. 

 The tool will be a stand-alone script in C# for Unity3D Engine. 

 This tool will be easy to use for a non-technical person. 

 Receiving a 3D model of a stadium, the system will do the automatic positioning 

of the camera and its parameterization for the correct visualization of all the 

sites. 

 The automatic production of images for the corresponding tiles of the tiled web 

map (using mipmapping) when the user need it. 

 The automatic production of the data files (XML or JSON) to correctly 

configure the multi-resolution web map when the user needs it. 

 The tool will be the more effective and efficient possible. 
 

b) Use case diagram 
 

The use case diagram represents how (form, type, order) an "actor" interacts with a 

certain system. 

  

Each actor is a user with a certain role in the system. The actors of the solution under 

development are: 

 MMC employees (artists and engineers) 

 Users of the seat selection map in online ticketing system 

A use case is a specific task or operation that occurs in the system after an external 

request. The main use cases in the solution system are: 

 Run Unity3D Engine 

 Import a venue 3D model 

 Import multiresolution generation scripts 

 Execute the multiresolution generation program 

 Load the multiresolution map configuration and seats information 

 Change resolution 

 Change level of detail (LOD) 

 Generate the Mipmap images 

 Take a scene screenshot at the correspondent resolution 

 Cut from the screenshot the mipmap tiles 

 Scale the tiles to the viewer resolution 

 Save tile images in a file by level of detail 

 Generate the Data 

 Generate XML file 

 Save the data in a XML file 

 Generate JSON file 
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 Save the data in a JSON file 

 Integrate the generated files in the multiresolution web map viewer 

 Navigate in the multiresolution web map 

 Select a seat in the multiresolution web map 

  

With the defined actors and use cases we can elaborate the use case diagram by 

establishing the relationships between the elements: 

   

 
Figure 5: Use case diagram 
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c) Flowchart 

 
Next, we created a flowchart diagram to represent a user workflow (MMC employee, in 

this case) with our multiresolution web mapping system. A flowchart diagram shows 

the steps in a process such as boxes and the order of the steps with arrows that connect 

them. 

  

  

 
Figure 6: Solution user flowchart 

  

d) Mock-up 

 
Next, we realized a mock-up for our system. A mock-up is a scaled design model to 

show how will work or look the final result.  

  

 
Figure 7: Solution mock-up 

  

The mock-up is a good tool to design how the interface will be and the functionalities 

that have. Our mock-up is divided in different steps to illustrate the system generating 

process and the user interaction with it. The steps are: 
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1. User (MMC employee) opens Unity and import a venue 3D model. Adds to the 

Unity project the multiresolution generation scripts (C#) developed in this 

project. 

2. User executes the Unity project pressing play button in Unity User Interface 

(UI) or pressing “control+b” in the keyboard. 

3. The multiresolution generation scripts start to work. A file named “Export” in 

the root of the Unity project will be created. Then the user has an interface to set 

resolution and detail level and two buttons: “Generate Mipmap” and “Generate 

Data”. These buttons generate the multiresolution files. 

4. When user presses one of the two buttons the process in the scripts start to work 

and generate the files needed for multiresolution web map. The process is 

divided in 2 parts for more efficiency: generation of the mipmap images for the 

tiles of the map (PNG) inside “Export/MipmapImages” path and the generation 

of the data files (XML/JSON) to configure the multiresolution map. 

5. The user has the files inside “Export” in the Unity project root. Only need to 

take these files and import them into the multiresolution web map viewer. The 

map viewer will show the venue 3D model ready to select a location for the 

ticketing process. 

 

 6.2 Technical design 
 

After realizing the functional design of our system the next step is the technical design. 

Here is described how the functionalities will be implemented in the code. 
 

a) System architecture diagram 
The architecture diagram is necessary to represent the structure of the system and the 

requirements that the system must support. In our case the structure of the system is 

similar to the architecture of the "ecosystem VENUES" of Mobile Media Content, but 

integrating in it the multiresolution generation system that is being developed. 

 

 
Figure 8: System architecture diagram 

b) Class diagram 

 
The main classes of the system and their relationships are presented in the following 

class diagram: 



 

 38 

 
 

Figure 9: System class diagram 

c) Pseudo code 

 
 class multiresolutionSystem 

variables (list of seats, etc) 

 start 

  detail level = 5 

  initialization of the variables 

  instanciation of the SerializableVenue objects 

create “/Export” directory 

readVenue() to load and save the seats information: 

 setting the tile object 

 GameObject.Find function to obtain the object of the venue 

 travelObjectTree (venue object) to travel its object tree 

  foreach child transform 

   foreach grandstand transform 

    foreach seat transform 

     instantiation of the new seat 

     setting seat with loaded information 

     add seat to seats list 

update 

 Esc for exit 

lateUpdate 

 if press 1 - generate Mipmap 

 if press 2 - generate XML 
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 if press 3 - generate JSON 

generate Mipmap 

 create a render texture 

 for (1 to detail level + 1) 

  calculation of n (the tiles number per side for this detail level) 

  create directory for images of this detail level 

  for (j from 0 to < n) 

   for (i from 0 to < n) 

    creation of the region rectangle for capture 

    creation of 2D texture for screenshot 

    takeScreenshot (...): 

     readPixels in region 

     TextureScale.Bilinear(...) to scale resolution 

     screenshot.EncodeToPNG ()    

     screenshotName(...) to set the name 

     System.IO.File.WriteAllBytes(...) to write 

generate JSON 

 saveSeatInfoJSON (): 

  setting the file path 

  File.WriteAllText (path, JsonUtility.ToJson (venue))  

generate XML 

 saveSeatInfoXML (): 

  setting the file path 

  create XmlDocument 

  create XmlNode 

  create XmlAttribute 

  append XmlAttribute to XmlNode 

  append XmlNode to XmlDocument or XmlNode   

  foreach seat 

   create XmlElement 

   create XmlAttribute 

   append XmlAttribute to XmlElement 

append XmlElement to XmlNode 

   xmlDoc.Save (path) 

 

6.3 Detailed development process 
 
a) First version 

 
The first version, named “ScreenshotTaker”, consisted in a script to realize screenshots 

in Unity of the 3D scene. For this, we put in the scene a 3D terrain generated for another 

project. Then, developed a C# script and created a Unity User Interface (UI) to interact 

with the script. The user can set the X and Y resolutions and push a button to realize the 

screenshot. The image will be saved in “ScreenshotTaker_Data/screenshots” path. 

  

The main interest of this version algorithm is that the screenshot is realized using Unity 

“RenderTexture”, “Texture2D” classes and function “ReadPixels” to save the screen 

information in a texture. Then, the functions “EncodeToPNG” and“WriteAllBytes” 

save the texture information as a PNG image. 
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Image 25: System first version 

  

 
Image 26: System first version resulting images 

b) Second version 

 
After showing the first version in a meeting with MMC and receiving feedback, we 

developed the second version. The main changes are that in the interface of the second 

version the user can set the level of detail (LOD), the number of mipmap levels of the 

result, and a "Super sampling Factor" to scale the resulting images (because in this 

version the resolution of the result is adjusted to the size of the screen). When the user 

presses the button to start the process, the system takes a screenshot of the 3D scene as 

in the first version and then makes screenshots iteratively for each tile of the mipmap 

levels by taking the corresponding region of the screen. 

  

The main interest of this version algorithm is the loop that iterates the levels of detail 

(LOD), create a file for everyone, divide the screen in the corresponding rectangular 

regions for the tiles, and takes and saves a screenshot in PNG for every tile at the same 

final resolution (super sampling the images to the screen size). 

  

 
Image 27: System second version generated files 
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Image 28: Generated second LOD images 

  

c) Third version 
 

After showing the second version in a meeting with MMC and receiving feedback, we 

applied some changes in the algorithm to do it more efficient. In the new algorithm we 

only render one screenshot in a bigger resolution (the adequate size to have the smaller 

tiles at the final desired resolution) and then we cut the texture in pieces for every tile 

and scale under sampling in the LOD that need it. 

  

The main changes of this version are related with adding the functionality of generate a 

data XML file with the information of the pixel position in the final image of every site. 

We created a data structure and a list to save the seats information. The main interest of 

this version algorithm is that the function loops traveling in the venue model object tree 

and creates the XML nodes and XML elements for the grandstands and seats saving all 

in the XML document. 

 
Image 29: System third version generated files 

  



 

 42 

 
Image 30: XML file content 

d) Fourth version 

 

After showing the third version in a meeting with MMC they changed some 

requirements and suggested me some changes: 

1. Changed the resolution of the original screen to 4096x4096 and 5 levels of detail 

(256x256 the smallest) 

2. Changing folder and image nomenclature 

3. Change the XML file for a JSON file (I conserved the 2 versions) 

4. Implemented function to generate JSON file using SerializableVenue class 

5. Separate the MipMap generation of images and the generation of XML and 

JSON files with the information of the chairs in different functions. 

6. Changed that each of these functions is executed with the keys 1,2,3 

7. Changed general XML function so that it has JSON-like tags and use 

SerializableVenue 

  

 
Image 31: JSON file content 

  

Implemented all the needed functionalities we only needed to test them. 
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6.4 Testing the solution 
 
To test the generated multiresolution web maps we needed a multiresolution web map 

viewer and import our generated files (Mipmapped tile images and JSON data). MMC 

passed us a prototype of multiresolution web map viewer that they have developed. We 

imported the files and analysed the result. 

 

 
Image 32: Multiresolution web map viewer prototype 

 

In this web map viewer we can navigate and zoom in / out and mipmap tiles are loaded 

depending on the zoom distance we have. Zooming means that more detail is needed, 

and the following detail-level tile images (the images in the x-1 detail file) are loaded. 

The prototype is a bit slow when loading images, especially when the green dots to 

select the seats appear. We think that this is a problem of the map viewer prototype and 

not of the files generated with our system. 

  

To check if the result is good enough we performed a user evaluation of it. 
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7. SOLUTION EVALUATION 
 
Once the solution is developed, we must evaluate it. To do this, we conducted a new 

survey with potential users of the multiresolution web map developed within an online 

ticketing system. This survey allowed us to receive feedback about user experience after 

using our technology. 

  

In this survey we applied a different methodology. We compared three different web 

map technologies of online ticketing platforms and asked for a valuation about them. To 

do this comparison we created a video and uploaded it to YouTube platform. Then, we 

encrusted it in the survey. The three technologies in the comparison are: 

 System type A (2D and without multiresolution): selection of entrances of 

http://www.entradas.com/ 

 System type B (3D and without multiresolution): Demo of the "3D Digital 

Venue" system of "Mobile Media Content". 

http://demo.mobilemediacontent.com/ticketing3dexamples/axs/nam-us-00033-

rockets/ 

 System type C (3D with multiresolution): Prototype proposed as solution. 

 
Image 33: Three technologies compared 

  

The YouTube video of the comparison can be checked in this link: 

https://www.youtube.com/watch?v=4NiBxtTT1yY 

As the first, the survey was done in the Google Forms software and this is the link: 

https://goo.gl/forms/MZiZ3ruajzqKoQ5q2 

  

The survey was shared in social networks as the first one and has two blocks too. 

Respondents only have access to the second block if purchased at online ticketing 

services in the last year. Next is the detailed data that we obtained of them with the 

survey (block one): 

  

 60 answers of the survey were received. 45% of women, 55% of men.  

 The 71.7% of them were between 18-30 years, 8.3% between 30-45 years, 

18.3% between 45-60 years, 1.7% less than 18 or more than 60 years 

 To the question: Have you bought tickets for any sport / show over the internet 

last year? 

o 43.3% “Yes, sometime”. 6.7% “Yes, often”. 

o 26.7% “No, for some time”.  23.3% “No, never”. 

  

The following block is only for people who bought tickets. The responses were the 

following: 

 30 answers of the survey were received of this block. 

http://www.entradas.com/
http://demo.mobilemediacontent.com/ticketing3dexamples/axs/nam-us-00033-rockets/
http://demo.mobilemediacontent.com/ticketing3dexamples/axs/nam-us-00033-rockets/
https://www.youtube.com/watch?v=4NiBxtTT1yY
https://goo.gl/forms/MZiZ3ruajzqKoQ5q2
http://www.linguee.es/ingles-espanol/traduccion/for+some+time.html
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 To the question: Evaluate the seat/location selection system type A. (1-10) 

o The most voted answer was 6 out of 10 with 23.3% share of the answers. 

o The following responses were: 3 (16.7%), 5 (13.3%), 7 (13.3%), 2 

(10%), 8 (10%), 4 (6.7%), 9 (3.3%), 10 (3.3%), 1 (0%) 

 To the question: Evaluate the seat/location selection system type B. (1-10) 

o The most voted answer was 8 out of 10 with 33.3% share of the answers. 

o The following responses were: 7 (23.3%), 4 (13.3%), 5 (13.3%), 9 

(6,7%), 3 (3.3%), 6 (3.3%), 10 (3.3%), 1 (0%), 2 (0%) 

 To the question: Evaluate the seat/location selection system type C. (1-10) 

o The most voted answer was 9 out of 10 with 36.7% share of the answers. 

o The following responses were: 8 (26.7%), 10 (13.3%), 4 (6.7%), 5 

(6.7%), 7 (6.7%), 6 (3.3%), 1 (0%), 2 (0%), 3 (0%) 

 To the question: Which of the 3 types of system do you think offers a better 

experience (simplicity, speed, comfort, fidelity ...)? 

o 83.3% says “System type C (3D with multiresolution)” 

o 13.3% says “System type B (3D and without multiresolution)” 

o 3.4% says “System type A (2D and without multiresolution)” 

 To the question: What do you think about a platform using C-type systems? 

o 93.3% says “It would be much better. I would have more accurate 

information when selecting my site.” 

o 6.7% says “I do not think that it's necessary. Current systems work well 

as they are.” 

 In the additional comments (optional) some people say that the multiresolution 

system is a necessary improvement for larger venues, which saves time buying 

tickets (more productivity for employees who sell tickets and more profits for 

the company), and that would be good to be able to visualize how the field 

would be seen from the locality. 

  

To see all the detailed graphs of the survey answers look up the annexes section. 

  

Analysing the results of the survey we can obtain that the average valuation for system 

type A is 5.4 out of 10, the average valuation for system type B is 6.73 out of 10 and the 

average valuation for system type C is 8.03 out of 10. So the proposed solution 

developed in this project (3D multiresolution web map) is clearly the one that has the 

best evaluation among the 3 systems compared. It has a difference of 1.3 points with the 

second best (3D without multiresolution) and 2.63 points with the third one (2D without 

multiresolution). This is also reflected in the following question where most users 

(83.3%) say that type C system offers a better experience. 

  

We can also observe that in the last question an overwhelming 93.3% of the users 

assure that a platform that uses a system C (web map 3D multiresolution) "would be 

much better". 

  

In conclusion, with the first survey we affirmed that seat map systems on online ticket 

platforms require a better user experience and we developed a solution using videogame 

technologies (3D environments and multiresolution) to address it. The evaluation of this 

developed solution reaffirmed our thoughts; the users have a better user experience with 

this technology than with the previous ones. This is a good indicator to continue 

developing solutions that use videogame technologies in the future to improve the 

satisfaction of users who use online ticket platforms.  
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8. CONCLUSIONS 
 
It is time to conclude the project but before we will analyse the whole process of 

developing this project and its results. 

  

For our part we believe that the project is a great success. We started this project several 

months ago with no idea of what the result will be. We did not know much about the 

Unity engine and web mapping technologies. When the company MMC proposed this 

idea we have the doubt that it was too difficult. Now, looking back, we think we make 

the right decision. Developing this project we put into practice many concepts learned 

during the last years in the university and learned a few more (like developing using the 

Unity engine). 

  

We would like to thank MMC, in particular David Sánchez, for his help and advice in 

dealing with difficulties during the development of the project. The main difficulties 

encountered during the development of the project were the following: 

 Ignorance of how to program certain functionalities in Unity or fix unknown 

code problems. We addressed that searching solutions into developers 

communities, Unity forums or Unity documentation. 

 Optimization of code problems. System execution was too slow. We have fixed 

that algorithm change and the data structures used. 

 Organization of time problems. Unexpected setbacks (as the requirements 

changes), college work or personal life problems sometimes make it difficult to 

have deliveries on time. 

  

The goal of the project was: “Research and implement a methodology of production of 

seat maps using computer graphic technologies so can be integrated in the workflow of 

the TICKETING3D service of the company MOBILE MEDIA CONTENT. We can 

consider it achieved. The multiresolution web map generation system works as desired 

and MMC company have put it in preproduction in a real project. 

  

Analysing the project objectives that we defined at the beginning: 

 In the project we researched and used “state-of-the-art” video game technologies 

like 3D environments and multiresolution technologies (tiling and mipmapping). 

 We implemented a Minimum Viable Product (MVP) solution using Unity3D. 

 Checked that the MVP system has better user experience in a ticketing process 

with a system comparison video and a user survey. 

 The project finished in time before June 2017. 

  

We can consider that the project objectives have been accomplished successfully. We 

are satisfied with the results. The developed system meets expectations and its 

evaluation is very promising. We stated that seat map systems on online ticket platforms 

require a better user experience and that the proposed system using video game 

technologies offers a better user experience. This is a good indicator to continue 

developing solutions that use videogame technologies in the future to improve the 

satisfaction of users who use online ticket platforms. 
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9. FUTURE WORK 
 
In this final chapter we will analyse and reflect about the possible work after ending the 

project.  

  

We developed a multiresolution web map generation system and implemented it in a 

multiresolution viewer prototype. The first thing that can be implemented as an update 

is a Unity interface to interact with the developed system as we defined in the mock-up. 

In the final version developed, the user can press the “1”, “2” or “3” keyboard keys to 

execute the different functionalities and it’s ok because all is integrated in a standalone 

C# script for Unity3D. But we think that this can be improved with an interface with 

buttons than could be dynamically created by the script itself (using Unity prefabs 

maybe). 

  

Other possible update could be Implementing the system in a real web viewer and make 

a user experience analysis with the implemented system. This would be done 

implementing the multiresolution map viewer instead of the MMC present viewer like 

in designed architecture like in this diagram:  

  

 
Figure 8: System architecture diagram 

 

The users could access the web client of the online ticketing platform and try the 

multiresolution map viewer. We could obtain information of their usage using analytics 

to make a further analysis of the solution. 

  

Another idea for an improvement is to study in more deep the scalability of the solution, 

adapting it to different types of venues (with hidden grandstands, for example). 

  

  

The last suggestion I can think of for an update is to improve the user experience of the 

web map viewer using Google Maps as an example. Using the map overlay you can add 

more information such as locating interesting points in the enclosure (bathrooms, exits, 

lockers, fire extinguishers, etc.), generation of route planning between two points, 

geotagging with images or rating of food points, for instance.  
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11. ANNEXES 
 

11.1 User survey: “Analysis of the user experience” 
 

The results of the user survey realized in Spanish are the following (check chapter 4.2 to 

a description of the questions and answers in English and a detailed analysis): 

 

 Are you man or woman? 

 

 
 How old are you? 

 

 
 Have you bought tickets for any sport / show via internet last year? 
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 How would you rate your satisfaction when buying tickets online? 

 

 
 

 What do you think of seat selection systems? 

 

 
 Did the selection system give you a rough idea of what you actually found? 
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 And if the map were a 3D representation of the place and select site would work 

similar to "Google Maps"? 

 

 
 

 Additional comments on your experience with online ticketing systems 

(optional) 

 

 
  

11.2 User survey: “Evaluation of the solution” 
 
The results of the user survey realized in Spanish are the following (check chapter 7 to a 

description of the questions and answers in English and a detailed analysis): 

 

 Are you man or woman? 
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 How old are you? 

 

 
 Have you bought tickets for any sport / show via internet last year? 

 

 
 Value seat selection system type A 

 
 Value seat selection system type B 
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 Value seat selection system type C 

 
 Which of the 3 types of system do you think offers a better experience 

(simplicity, speed, comfort, fidelity ...)? 

 

 
 What do you think about a platform using C-type systems? 

 

 
 Additional comments about the different online ticketing systems (optional) 

 


