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Introduction and background into the upcoming research
Introduction
In this beginning part of the project proposal I am going to talk about the type of project that is going to be worked on, where the project will take place and also when I will be available to work on this project. I will be looking into the reading material such as journals and eBooks in the project. I will also be looking into the aims and objectives that I will be hoping to complete and consequently the outcomes that will arrive on the completion of the final project.
Give your research a working title.
The title for the research project is VR applications on the Sony Play Station Development Kit and rendering a 3D object using different shading techniques. 
Describe clearly the background to the subject area of study.
ProQuest said in an article about the play station 4 development kit that using the play station 4 dev kit will be used as a key part of their teaching when teaching within their games tuition, ‘will use PS4 development tools as a key teaching element within their games courses’[1] There are other virtual reality kits out there that offer the ability to work on their development kits such as Oculus and HTC Vive, to name a few, but I will be solely working on the PlayStation 4 dev kit. It is going to be an interesting challenge to work on the PlayStation 4 dev kit as they don’t give the dev kit out to anyone you have to apply for it and get accepted. I will also learn the skills to make any type of game on the dev kit not just a virtual reality one. 
What is a virtual reality game? You may ask, well it is a game that you don’t look at your T.V and play with a controller, you will stand up, or sit down if you want, and use special controllers that will act like hands to control the character in game, but that not all. You will also be using the headset as a camera so if someone throws something at you in game, then it will look like it is actually coming towards you and you will have to duck in real life in order to avoid that object.
There have been other dev kits from PlayStation but the last one, the PlayStation 3 dev kit, cost £20,000 to buy and in order to release a game you had to go through 2 strict levels of scrutiny from Sony themselves. You had to pass them both in order for you game to take a step further to publication. The first stage was that Sony had to give your concept approval and that, if you passed that you needed to give them a playable alpha of your game. [2] This was always going to be hard for smaller teams and companies because they would get so far into their game and so far into the approval service to be told no right at the end.
I will be using the Unity pro software. I will be using this as every PlayStation 4 dev kit comes with a full subscription, not a trial subscription, to the software. This is not the only reason I will be using this software, I will be using this software also because I have used this in the past and I will be most familiar with it. This will decrease the time scale in order for me to make a playable version of the game with as many features as possible. In unity you can also build the game for any number of devices such as mobile and pc, this will be good to test on other platforms to see how the virtual reality experience will be like on those devices. 
The new PlayStation 4 dev kits are going to come in at a drastically lower price compared to the PlayStation 3’s £20,000 mark, the PlayStation is only going to start at around £2,500 but they are also going to be loaning out the PlayStation 4 dev kits out for free for the first year. This is going toward encouraging developers to work on and grow their systems. I will be importing a 3D object into the PlayStation dev kit, I will not be making my own importer as there are a few out there already. I will be researching into shading techniques and applying them to the various 3D objects in my scene. In order for me to apply shading techniques I will need to do some research into lighting, in particular diffuse and Lambertian shading.
Diffuse shading is, in short, shading a very small area and seeing how much light is hitting that surface and work out how much shade is the be put across that object in correspondence to the light direction and strength. One of the main formulas in the lighting maths will be, diffuse surface colour proportional to incident light energy, times cos theta. 

[image: https://www.scratchapixel.com/images/upload/shading-intro/shad-light-beam6.png?]Figure 1: A differential solid angle on a plane and a surface. [3]


Lambertian shading is similar to this but as well as finding and lighting a point, this will work with a shape with a curve like a sphere, what this will do is work out the level and colour of the light along the curve and up and down the curve.
[image: https://www.scratchapixel.com/images/upload/shading-intro/shad-light-beam7.png?]Figure 2: The differential solid angle [3]
If I am wanting to import and object in the form of a .obj or something else, then the unity engine will handle this for me. All I will need to do is download the asset and install it on my system. [5]

Provide the reader with an understanding of the field in which your study lies and an idea of where and how your study fits into this field.
The aim of this project will be to create a virtual reality application on the PlayStation 4 dev kit that will render a 3D object and use different shading techniques to light the object and create and display a shadow. By achieving this I will be able to use these skills to explore lighting and shading in a broader aspect of the gaming industry. As this is a new developer kit it’s not widely known inside and out so I will be learning it as much as I can in order to complete my project.
If relevant, introduce the industry/organisation/context that is being investigated. 
The setting for the research is University of Wales, Trinity Saint David, Swansea Metropolitan. The institution provides vocational based higher education course to Swansea and the surrounding areas.
Define one overarching aim of the study and put together a series of objectives that specify what you will do to achieve the aim.
The aim of the study is to create a virtual reality application on the PlayStation 4 dev kit that will render a 3D object and use different shading techniques to light the object and create and display a shadow. In order to achieve this aim, the following objectives need to be achieved:
1. To investigate what I can do with the PlayStation 4 development kit.
2. To import a relatively complex 3D image. 
3. To learn and implement the algorithms in order to light and cast a shadow on to the 3D object.
4. Render a simple scene with the above done onto the PlayStation 4 development kit.
Expected outcomes from the project.
At the end of the project, it is expected that I will have created my 3D project with all the requited lighting and shading maths done in order for me to render my object into my virtual reality scene.
Conclusion
 In this section, I have talked about the research needed to be undertaken. Looked at the different formulas that are to be used within the coding of the object and virtual reality scene. I have set the main overarching aim for the final project and the proceeding objectives that will get me to achieve my aim.
In the next section, I will look at research and development methods.
Research and Development Methods
Introduction
In the previous section, I brushed over the research that is being completed, in this upcoming part I am going to look into the research methodology and then I will look at the development method that is being installed. I will think about any ethical and legal issues that could arise in this project as well as obstacles that could halt or slow down my work and steps that can be taken to avoid these and stop them from happening. Finally, in this part I will see if I can see if the aims and objectives have been complete in this project.
Philosophies.
Before I can start looking into the research and going further into my project, a research philosophy needs to be chosen correctly. As this research project is about working on pre developed software, the philosophy that suits this project best is going to be positivism as the data is going to be derived from sensory experience, as the project is going to be inside a virtual head set therefore this will be very visual, if you can see it you can measure it. 
Next there are two approaches to be taken, the approach that will best suit this project will be deductive. I have chosen this because the approach definition says that it will allow me to test a theory by defining a hypothesis and then gathering data to test that hypothesis. Such as hypothesising which lighting and shading technique will be more realistic to the eye when viewing from within the virtual reality environment.
Following finding the correct approach to the project I will need to decide on my 3 strategies. The three strategies I have chosen are;
Software development, this is an obvious one as I will be working with the PlayStation 4 dev kit and working with unity to create the scene and the object. Developing everything I can.
Another strategy will be experiment. I have chosen experiment because I can confirm that the lighting and shading algorithms that I will be using on the object will look convincing when in the virtual reality scene.
The final strategy will be Document Analysis. I have chosen this because this involves collecting information from different documents, the only way I can incorporate this into my project is by viewing these documents as sources from where I am going to get the code for the lighting and shading. Another reason I chose this one was because a survey doesn’t fit this project as I am not offering it out to people for them to answer questions about this project and I am not going to choose case study as I am not going to be measuring two businesses up against each other in detail. [6]




The study population and sample.
The study population and sample will be all the people doing the same project scope as me and the lecturer teaching it. I won’t need a sample as no one will be testing my software for anything in particular.
Reliability, validity and generalisation.
In relation to reliability, I will be using algorithms that have been predefined but I might also need to tweak them to work with what I want to happen. You will be able to see this at the end result, this will also come into the validity of the project, as I will be using pre-defined algorithms. You will be able to see if the information you are seeing in the virtual reality environment is valid or not by seeing if the object is correctly shaded and lit. As it is virtual reality you will be able to move closer to the object to help further with this investigation.
Development methodology
The development method that has been chosen for this project is going to be RAD which stands for Rapid Application development. I have chosen this methodology because the project can be developed faster as although I have a large time constraint, it’s still a constraint. I will be able to type some code and use and implement it straight away in order for me to see what works and what doesn’t. I can reuse software components as I will not get it perfect first try. Also I will be using unity and the PlayStation 4 dev kit over and over again till the project is complete.[3]
It will give me an advantage to produce see able code and make further revisions fast.
The hindrance to this development method is that it is mainly built around teams and businesses but as I will be the sole member I will not need to hole team meetings or focus groups.
Another option to take will be feature driven development. This is a good development method because I will need to keep working on the code and the scene a few times then this has short, iterative, feature-driven life cycles, also it is made to have ‘just enough process to ensure scalability and repeatability while encouraging creativity and innovation’[4]
Identify the risks, limitations, ethical and legal issues and ways I might deal with those risks.
One risk could be that the PlayStation 4 dev kit could be in use when I want to use it, therefore messing up the schedule. A way around this would be to book the PlayStation 4 dev kit in advance to I know I will have a time slot with them.
Another risk could be that the PlayStation 4 dev kit is unable to function and we have to wait on a replacement. The only fix for this would be to have multiple on site.
A limitation could be only having a certain amount of time per session to work on the PlayStation 4 dev kit.
Another limitation is that I am not allowed to take the PlayStation 4 dev kit off site, I can only use it where it is legally aloud to me, this will mean I will be unable to work on it at home in my own time.

How will you analyse the data and evaluate your results?
There is going to be no data for me to collect as this is just going to be made purely for visuals and to test algorithms. Software testing will be carried out in order to ensure that the PlayStation 4 dev kit and unity can handle what I produce. If not, I will have to make the object smaller or not as smooth or a mixture of the two.
Conclusion
In this section, I have talked about the different research and development methods that I can and am going to use throughout the project. I have identified the risks and limitations that I could encounter and either a way around them or a potential fix I can implement if needed. I have attached a completed ethics form for my project.
In the next section, I am going to look at the resources required for the project.
















Resources and Planning
Introduction
In the last section, I looked into the research philosophies and different strategies I will use and different development methods I could use. I identified the risks and limitations with resolutions. Completed an ethics form. In this final section I am going to consider the resources required as well as the project management planning elements needed in order to be able to finish the project.
Identify any resources required
The following resources will be needed in order for me to finish my project;
· Pc/laptop – needed to make and work on the programs for the project
· Unity – to make the scene for the virtual reality scene
· PlayStation 4 dev kit – to load my scene and code onto
· PlayStation 4 virtual reality headset – in order for me to view the world
· Books on the area – to be acquired from the library’s or bought online or locally if possible.
I may need test subject to test my software but I should be enough in order to test.
Construct a Gantt chart that demonstrates evidence of project planning and management.
Here I am going to show you my time schedule with all the relative and needed information laid out into the easy to see chart.
	Task name
	Duration
	Start
	Finish
	Predecessors
	Resource Names

	Design software
	10 days
	04/02/19
	14/02/19
	
	Zach Port-Lincoln

	Build software
	30 days
	15/02/19
	15/03/19
	1
	Zach Port-Lincoln

	Test software
	2 days
	16/03/19
	18/03/19
	2
	Zach Port-Lincoln

	Evaluation 
	2 days
	19/03/19
	21/03/19
	3
	Zach Port-Lincoln


Table 1: Gantt Time Table
Each task has been listed in order of when it will be completed and will gather more predecessors and the tasks get completed as each task will need the task above it to be completed. They will all be completed by me as it is an individual task.





[image: ] 

Conclusion
When planning a project, I can’t see into the future so I cannot see what will come up and I am unable to be extremely accurate with the time scales but I feel like I have given myself ample time to do this. I will be able to tell if this plan will work when the project is underway.
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