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Abstract 
 
 This project investigates the question, “How can we better utilize our mobile 

devices lying around to produce value?”. The report starts with explaining the 

significance of the topic by addressing the problem of current usage of mobile devices 

including old unused ones. Then the aim of the project and the tools and methods used to 

develop the software will be introduced. 

 The report then shows the parts that I have done in the project, which are User 

Interface investigation and management of the crowdfunding video production. It will go 

through the process and difficulties involved in each of the parts. 
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1. Introduction 

1. 1 Project Aim 

 After laptops, a huge amount of smartphones and tablet PCs have been sold 

globally. However, whilst each device may work very well on its own, there is a limitation 

on how users can use their devices’ displays. For example, a person cannot share a devices’ 

screen easily with others. If there is a software available that enables this feature, one can 

simply share his or her screen with a friend to watch a movie together on their own device 

without having to squint into a small shared screen. 

 Moreover, old devices are usually left alone and never used again once the person 

owning the device purchases a new upgraded device. For instance, since popular 

smartphones such as iPhone or Samsung Galaxy series phones get updated every year, 

older models like iPhone 4 and Galaxy III models are not being used. 

 The project aims to provide a software solution for users to better utilize their 

devices. In particular, it targets the devices’ screens, including displays of old devices that 

is not being used anymore. 

 

1. 2 Project Scope 

 The project’s aim is to enable better display utilization among different devices 

including laptops, Android smartphones, iPhones, and tablet PCs. Therefore, it was 

necessary to develop a software application for each of the hardware devices available. 

However, as a group of one professor and 4 students, the resources available was 

absolutely insufficient. As a result, developing a separate application for each different 

application and environment was infeasible. 

 In order to achieve the project’s goal with limited resources, a game development 
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framework called LibGDX1 and Java language was used. LibGDX enables a single Java 

code to be compiled for different mobile operating systems including Android and iOS, 

BlackBerry, as well as general purpose Desktop and HTML5. As it can be seen below in 

Figure 1, libGDX can produce subprojects for desktop, Android, iOS, and HTML. In the 

initial setup, developers can choose which platforms they want at the start. 

2 

[Figure 1 – Example libGDX initial setup] 

 

                                    
1 https://libgdx.badlogicgames.com/ [Accessed May 19th, 2016] 
2 http://williammora.com/assets/libgdx-martianrun-tutorial/project_setup.png 
[Accessed May 19th, 2016] 
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1.3 Features Included 

 The application developed by the team includes three main features: One-to-

Many display, Many-to-One display, and lastly the Meta display with 2 stage 

development for each 2D Meta display and 3D Meta display. 

 The One-to-Many display feature enables users to share one screen with many 

other devices. For example, in a lecture room, the professor may distribute his computer 

screen with the ppt slides open to his students. This way, students do not have to turn the 

slides over themselves. 

 The Many-to-one feature is the opposite of One-to-Many display since it allows 

one screen to show multiple devices’ screens in aggregated form. This can be used in 

classrooms where the professor can help students by actively seeing how they are doing. 

It can also be used among friend groups to play a game together. For instance, in a 

computer science lecture, the professor may let students to run a demo themselves. In 

addition, with an aggregated view of all the students’ device screens, the professor can 

easily spot students who is struggling with specific tasks. This way, the learning process 

becomes more interactive and individual-specific even in large-scale university education. 

 

[Figure 2 – Example of Many-to-One display] 

 The Meta display feature is perhaps the most difficult feature to implement 

amongst all the features. The idea of Meta display is simple: put together devices in hand 
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to provide a seamless one larger screen view. For example, if a person has an iPhone and 

3 other friends has an iPhone or Android phone or any other device, they can put together 

their devices physically. Through the Meta display feature, they can use the whole group 

of phones to see one single view. This can be used to see a picture on a larger scale, or 

watch a movie in a similar way. 

 The Meta display feature can be further classified into two functionalities: 2D 

and 3D. While the 2D Meta display is for devices to connect their screens as in a flat 2D 

surface, the 3D Meta display is much more advanced in that it allows devices to show 

their screen according to its orientation in 3D. For example, even if a phone that is 

standing vertically on a rotating table rotates, to a static user in front of the phone will 

only see the device rotating, while the display stays the same. 

 

          

[Figure 3 - Example of 3D Meta Display. Although the device has rotated, the screen 

orientation stays the same for the user. Note that since the image is a demo of an initial 

version of the software, it is not perfect and the image used is in gif format.] 

 

 In fact, Samsung’s Group-Play 3  feature and a software called “Groupix 4 ” 

                                    
3 http://www.androidauthority.com/samsung-group-play-195312/ [Accessed May 22nd, 
2016] 
4 
https://play.google.com/store/apps/details?id=at.fhooe.mc.multiplemobiles_onedisplay
&hl=en [Accessed May 22nd, 2016] 
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already implemented this feature. However, the limitation to Samsung’s software is that 

it only allows it to be run on Galaxy Phones, and it does not support old devices. Also for 

Groupix, it only allows Android smartphones to be connected, so it cannot be run on iOS 

or other devices. Above all, they do not support the 3 dimensional display view that this 

project is aiming to develop. 
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2. User Interface and Crowdfunding 

2. 1 LibGDX: User Interface 

 As in most software applications, this project also needed a UI built on top of all 

its useful functionalities. In order to achieve this, VisUI, a tool made for creating UI for 

the libGDX development framework, was suggested. With VisEditor, it is possible to just 

simply drag and drop UI elements into cross platform 2D scenes. 

 However, as the features were not developed and with insufficient experience 

with the libGDX framework in general, a fully functional User Interface was not yet 

developed for this project. It is proposed that the UI is built after any feature is developed 

first, or after a successful funding of the project in order to debug in multiple devices 

during the implementation process. 

 

[Figure 4 – The VisUI interface5] 

  

                                    
5 http://kotcrab.com/images/projects/visui.png [Accessed May 22nd, 2016] 
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2. 2 Crowdfunding Video Production 

 Another main part of the project is funding. As one of the 25 year projects of 

HKUST, it was allowed the opportunity to work with a private video production company 

to produce a crowdfunding promotional video. The process of the video production for 

the team’s part was more than a month long. This includes writing and editing of the video 

script, producing pretend videos of the software functionalities, and communicating with 

the video production company. 

 The first video script was provided by the company. However, after numerous 

editing processes, the final video script became completely different from the initial 

version. During the process, other successful and unsuccessful crowdfunding videos from 

crowdfunding sites like Kickstarter was referenced. This helped to get an idea of the 

general template of the overall sequence and content of the video for crowdfunding 

purposes. 

 For each edit of the script, the person in charge of the video, Zi Won KIM, had 

to discuss and evaluate the script with the professor, David ROSSITER. In the beginning 

stage of the editing process, the sequence of the video did not change much since the 

original file was provided by the company. So the editing process only involved adding 

scenes and details including scripts, detailed scene description with background, and 

technical details. This resulted in a bulky and large amount of scenes. Figure 5 below 

partially shows how the editing process was done. 
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[Figure 5 – Part of the Video Script Editing Process] 

 

However, in the end after an offline meeting with the company, it was decided 

that it is best to customize the overall sequence of the video ourselves. As a result, we 

were able to reduce the scale of the whole video, and we were better prepared for the final 

shooting day, which took place on May 12th, 2016 with the company and the video 

shooting crew. Figure 6 below shows the final edition of the video script. 
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[Figure 6 – The Final Edition of the Video Script] 
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Other than the script, since the purpose of crowdfunding was to receive funding 

for the development of the software application, a full decent demo for the video was 

needed but not available. Therefore, we had to produce a pretend video for the 

promotional crowdfunding video, to let the audience get a fairly good idea of what the 

project aims for. In the end, advanced video editing tools such as Final Cut Pro X were 

used to produce videos to be used during the shooting. 

As a result, scenes for the Many-to-One feature and One-to-Many feature were 

produced. Figure 7 and Figure 8 below shows an example of the video scene. Figure 7 

illustrates that the Many-to-One feature of the software can be used to aggregate an 

individual’s phone and laptop to show two screens in one bigger screen such as on smart 

TV. In this case, the user could use his phone to watch a movie and at the same time, play 

an online game on his laptop and see the two together on a TV screen. 

Figure 8 is shown to give an example of how a professor can use the One-to-

Many feature to let students get direct access to his screen on their own devices. It shows 

the lecture ppt slides and a demo running a computer code on Eclipse at the same time. It 

can be seen that since the computer language code on the Eclipse editor is rather small, 

with the One-to-Many feature can allow students to see the code more clearly on their 

device’s screen and enhance the learning experience. 
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[Figure 7 – Video Scene for Many-to-One display feature] 

 

 
[Figure 8 – Video Scene for One-to-Many display feature] 
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3. Conclusion & Evaluation 

 To sum up, the project started to provide mobile users a better way to use their 

devices’ displays. This is proposed to be achieved by developing a software with four 

main features: One-to-Many, Many-to-One, 2D Meta, and 3D Meta. In order to let all 

devices work regardless of its operating system, a software development tool LibGDX 

that can target cross-platform devices was chosen for the development process. VisUI, a 

UI editor for LibGDX was also considered for the user interface construction of the 

construction. Furthermore, since funding is necessary to proceed with the project, a video 

script for crowdfunding was produced. 

 Overall, the idea of the whole project has been clearly set and the crowdfunding 

video script has been well prepared. However, creating the user interface of the software 

is not complete. It would have been better if it was successful in designing the UI of the 

software and integrate it with actual functional implementation of the feature. This would 

have resulted in a better software demo for the crowdfunding video as well. It is proposed 

that the next step of the project to be creating a user interface that can provide an intuitive 

experience to the user, along with optimizing the Meta display feature and implementing 

One-to-Many and Many-to-One features. 


