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When designing a building, it is near impossible to give a completely accurate showcase on how the building is going to look and feel, both inside and outside. However, with the virtual reality technology growing, it is becoming a possibility to experience as many senses as possible, to fully predict how a building will end up feeling for the client.
Now, the base of this research is already out there, in that you can export files from 3D modeling software, such as Revit, into a VR compatible file, in which you can move around and use controllers to teleport to areas that are outside of your physical area, so you do not need more than a small corner of a room to view an entire building from inside the VR headset. In fact, a lot of the features we will be going over already exists in other projects, but so far there are none with all of them in the same platform. 
So, why the need for this research then, if it already exists? Well, because there is much more to the feeling of a building than simply walking around it virtually with or without furniture etc. Elements such as lightning at different points of the day, noise levels at night compared to rush hour and the overall surrounding environment of the building all matter, to how you will experience the building when it is finished. Not everyone will necessarily need all of this, but having the option is a benefit.
It can also be used for contractors and subcontractors alike, where you could potentially switch between different stages of the building, and directly show any important notes in shell, shell and core, and fully fitted stages of the construction, but most important, it can be used during the construction. Forget about relying entirely on toolbox talks, and allow the workers who may be working on an unconventional site, to see exactly what they need to do by simply putting on a virtual or augmented reality headset. Same goes for the construction manager, who can join in and see progress even more in real time than currently possible now. Combine it with a tablet using Field BIM, and you have full overview of the project on-site. 
My theory is that, by combining all the features into a single platform, potentially with different versions for specific sectors, you can improve effectiveness and overall quality of a project, by 
[bookmark: _Toc503152357]Literature Review
The biggest hurdle with this research project, is that the technology is still relatively new. This means there are significantly few publications around the subject, and leaves the literature to be composed primarily of online articles, as it is heavily designed for video games, so naturally it has not quite yet been fully adopted in other industries yet, at least not to the stage that there are well produced books on it. There are some, though, but from initial review, most of them are from the very early stages of virtual reality, before the big boom of interest in the last decade.
Therefore, technology focused articles, blogs and magazines, such as Forbes, will be some of the most important sources for literature on the technology itself.
That said, some of the leaders in the construction industry, such as Autodesk and BIM, are very much invested in this new technology, and are one of the most advanced platforms that we have seen so far. (Campbell, 2017) They will be one of the primary inspirations for what we plan on achieving, as they are the natural leaders for this technology in the industry, due to it being in line with their idea of project management.
Other sources, specifically books, will of course be used, for some of the problems that are not related to virtual or augmented reality, but rather to the construction elements themselves, as we will need to understand what is necessary to include, and naturally, exclude from the platform, to avoid clutter yet maintaining the full picture.
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With this being a very technological research project, it will come heavily down to coding and creating a platform for it, and finding ways to incorporate the ideas onto it. Most of the research required from that will simply come from learning the most optimal coding language, from tutorials or classes, and develop it from there. This will eventually require a virtual reality headset to test out, which are not cheap but can be used for other activities afterwards if the research project fails.
Additionally, the plan is to use drones to create an accurate environment of the surrounding area of the site. To use this for the research, a small demo donated by a fellow student would be ideal, as the drone and camera themselves quickly end up increasing the overall budget even more, for something that is not vital to the research nor has a long term use. What the drone does is, it takes pictures of the site from above at several angles, and we can then afterwards combine them into a large 3D environment that can be added to a 3D modeling software such as Revit, where the building itself can then be drawn. (Buczkowski, 2018) This allows for much more accurate showcases, of how the view would end up being when the building is constructed, which may not be all that useful for the contractors or design team, but could be an additional bonus for the clients, who may in some cases end up having special requirements about the matter.
If building up a new platform or program from the ground is not possible, which is understandable as it would take a lot of time to develop it and fix any bugs that would occur at every stage, it can instead be an option to simply use an already existing and open platform, and then simply simulate the features that we propose to have in it, as a proof of concept, of what it can become if developed by a group of experts at programming. This would be the last case scenario however, as it would never be able to fully showcase the potential of the project, but rather a cheap and easy downgrade.
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This research for the idea of the project itself, is primarily going to be conducted with qualitative research methods, as it relies heavily on feedback from professionals in the industry, preferably different sectors such as architecture, engineering, services and the project managers. This input is crucial, as it needs to be a platform that is well received by the ones who will work around in. We plan on achieving this through contacts at Kier Group and Ramboll, as we will be in contact with them during internships, which will likely give me a better insight in what is actually needed, and additional features or tweaks would be preferred by the industry.
Quantitative research can be conducted by setting up a small test station in public, and allowing by passers to try out the platform and give input via a questionnaire or small interview for their opinion. This would almost entirely be for ease of use in the platform, and not so much for the technology itself, as the average by passer will not have a lot of valuable input in the industry, but rather figure out what can be improved to make the platform easier to use and navigate.
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For results, it is very hard to get hard statistics for a research like this, as it is essentially focused entirely around efficiency, which is not ideal to test in construction. The reason being, you either do an experiment with the same group of workforce from top to bottom, where they construct the same building first without the platform, and then with the platform. However, this is not ideal since it would be too expensive, too difficult to plan, and generally just not a very accurate way of measuring efficiency, as the team would learn from their experiences in the first part of the experiment, and naturally adapt it when doing the second part. Alternatively, you could do two groups at the same time, but then you have the issue of whether or not the two groups are entirely equal.
Therefore, the results we plan on achieving from this research, would be entirely from professionals and stakeholders using the platform for a project, and record down their opinions on it. This would give results on how it gets received by a focus group of the construction industry. In reality, it would be improbable that we can include it for an entire construction project, but even just a quick tour of it would be sufficient.
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All in all, this is a very presumptuous research proposal, as it requires quite a lot of backing and work, for what might not be a major upgrade compared to today’s standards in construction, with BIM. It is certainly an additional and pleasant way of ensuring the project is well underway correctly, but is the difference big enough to be worth the investment? It is a tough question. 
Ideally, it would have to be developed as a platform as mentioned, and this should be done by professionals who know their way around coding, but in the end should be worth it, if done correctly, as it would be a lot cleaner and smoothly made.
There is also the point that, this research may very well already be underway by BIM and Autodesk, as a lot of the proposal is fairly common. If it is not, there is probably a reason why. Perhaps it simply is not worth it, or maybe not possible to do in a proper way?
Due to it being such a relatively new technology as well, there is few precedents to take. It is either the next big thing for several decades, or a fad that may quiet down in the next couple of years, but looking at the overall impact the technology is having on the world, it seems to begin to grow after the initial hype around it. (Sag, 2018)
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