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1. [bookmark: _Toc467614194][bookmark: _Toc469236391]What is virtual reality? 

[bookmark: _Toc467614195][bookmark: _Toc469236392]Definition on Merriam Webster:
(Virtual Reality , sd)

 “an artificial environment which is experienced through sensory stimuli (as sights and sounds) provided by a computer and in which one's actions partially determine what happens in the environment; also:  the technology used to create or access a virtual reality.”
[bookmark: _Toc467614196]
[bookmark: _Toc469236393]How did we interpret this definition? 
When we hear virtual reality some of us still think this is future talk. Well it’s not anymore. The market for this is rapidly growing. There are different levels of virtual reality. There are very cheap glasses which are available in even supermarkets. These are glasses where you just put your phone in and you ‘experience’ the virtual reality. But this is nothing compared to the ‘real’ high developed virtual reality glasses. Here you can experience a world that doesn’t exist. This isn’t only useful when gaming or watching something but this also gives an extra dimension to buying this such as a car. 
The fact of seeing things and having a 360° view of a new reality. This takes watching videos and a 3D experience to a new level. (O'Boyle, 2016)


[bookmark: _Toc467614198][bookmark: _Toc469236394]How did it develop and is it still developing? 
There has been a long way for virtual reality. While some see this as a very new technology this isn’t the case, at all. The timeline of the idea behind ‘virtual reality’ begins in the 19th century. In the following points we’ll discuss the most important ones. 
(History of Virtual Reality , sd)
[bookmark: _Toc467614199][bookmark: _Toc469236395]Panoramic paintings – early 19th century 
This is a very early way of the idea of letting people experience in a bigger and better way. Painters made panoramic paintings to let people feel the atmosphere they wanted. You can’t see this as the actual development of the product itself, but certainly for the idea behind it.
[bookmark: _Toc467614200][bookmark: _Toc469236396]Stereoscopic photos & viewers – 1838 
Putting two stereoscopic images through a stereoscope gave people an in depth view. This was later used for ‘virtual tourism’. This concept was invented by 1838. This model was updated over time. 


[image: ]
Evolution of the model of Charles Wheatstone (1838) to what later came out.

[bookmark: _Toc467614201][bookmark: _Toc469236397]Link trainer the first flight stimulator – 1929
This was developed by Edward Link. He made a commercial flight simulator. 
This was a full electromechanical. These were used in world war two to prepare pilots. 

[bookmark: _Toc467614202][bookmark: _Toc469236398]Morton Heilig’s Sensorama – 1950s
This machine not only stimulated vision and sound but as well smell, it had a vibrating chair and there was a ventilator. This to give people the ‘full package’ experience. This was to watch films and there were only six of them which he produced himself. 

[bookmark: _Toc467614203][bookmark: _Toc469236399]First motion tracking HMD – 1961
This was the first head sight. It had a video screen for each eye. It was linked to a camera so not to a computer. It was the first step in the evolution of the VR head mounted display (HMD). 

[bookmark: _Toc467614204][bookmark: _Toc469236400]The ultimate display (the idea behind VR) – 1965
This was a blueprint which was developed by Ivan Sutherland. He wanted to incorporate the augmented 3D with the HMD, link it to computer hardware and it would have an ability to interact with the virtual world. This blueprint is essential in further development of VR today. 

[bookmark: _Toc467614205][bookmark: _Toc469236401]From 1968 till now 
The term virtual reality was first coined by Jaron Lanier in 1987.  A lot of people managed to get the virtual reality getting possible. First models were very heavy and people couldn’t wear it without it being attached to the ceiling. In 1987 the official term Virtual reality was born. As SEGA and Nintendo were experimenting with this technology. Now in 2016 this is a technology which is growing rapidly. Some say that 2016 might be a key year in this development. 


[bookmark: _Toc467614206][bookmark: _Toc469236402]What is the future of virtual reality? 
A lot of examples can be given how virtual reality will be used in the future. We have chosen five different domains and analysed the potential of virtual reality for businesses in each area.

[bookmark: _Toc469236403]Automotive business
Virtual reality has changes processes for safety, design and purchasing. It allows designers and engineers to examine how a car would look like and function without having to build it. 
Major brand as Volvo and Ford are already using VR for their sales as well. Entire production lines are available to the customers and they can try out all different features, from personalization of the car to test driving.

[bookmark: _Toc469236404]Healthcare 
By using virtual models of the human body, healthcare students can practise themselves and get experience in e.g. surgeries before working with a real body, a human life. Not only can this be used by students but also by professionals, who are trying new techniques or want to expertise themselves. 
The opportunity for decentralised patient care is extremely useful. People can learn about patients and the human body, examine them in the same way it is as “in real life” but in a safer way.

[bookmark: _Toc469236405]Tourism 
Think about guided tours for any place in the world. Before looking up information on the internet you can actually ‘try out’ your visit before you decide where to go. Especially smaller and less known places will be easier to promote to the target audience. The same applies to the hotel business. Potential guest can explore the hotel before booking. Some chains are even recreating the environment and are using real stimulants such as wind or aromas on the potential client.
Thomas Cook and Samsung are currently working together for presenting Thomas Cook’s locations around the world.

[bookmark: _Toc469236406]Architecture
Similar to automotive business, VR has the potential to change the way architect are designing building. They can experiment with different materials and layouts. Customers can take a virtual tour in the building and can see immediately what they want to change or keep in their potential home.   
Builders will also have a better view of what is expected for the design- and building process.

[bookmark: _Toc469236407]Retail
Stores can showcase everything from furniture or cars to clothes and food without having the product in shop. 
Even at home people will have the chance to see the product more detailed before ordering it online. The shopping experience will be focused more to the consumer and it will even be possible to try on clothes by scanning the code for that piece of clothing and matching it with your body.





[bookmark: _Toc467614207][bookmark: _Toc469236408]How is this useful for businesses vs big public?

[bookmark: _Toc467614208][bookmark: _Toc469236409]Where does it fit in a modern company?
Virtual reality for business can see many uses from training people to work in the medical field to demonstrating new products on a 360 degrees display.
Companies are in a race to explore the possibilities of VR as we speak. 
Tech powerhouses—Google, Samsung, Microsoft, Sony, Apple, Intel, and others—are creating VR hardware and software to establish a platform that they all say will rival the appeal and utility of the mobile phone or even the Internet itself. (O'Brien, 2016)

We can split up the use of VR in a company right now based on some utilizations:

· Demonstrating new products:
Virtual Reality can be used to show new products to the market through test drives or a fully functional 360 degrees rotational view of the specific product. 
This could be extremely useful for companies that want people to test drive a car, show you furniture, accessories and how they would look on you or on other environment.

· Educational
There could be a huge advantage to be gained from an educational point of view if you look at virtual reality. A trainee doctor could do tricky operations or train of difficult choices on a virtual reality body. 
Companies are also looking at exploring the possibilities of preparing people on rough situations through VR such as military drill level implications and hard situations at the job or difficult customers to check how they would react to such moments.

Companies such as Imporable enable very realistic virtual worlds and complex life inside them to simulate these kinds of environments. They want to product a product that can put the user in a situation where billions of capital are on the stake or where people have to interact with decision making.
This would be focused very heavily on the in-the-moment situations where observers can monitor the emotions, emotional state and the decision making of the people that are using this. (Council, 2016) (S., 2016) (Christoph, 2016)

· Tours of business environment
This could include multiple things but already people are working on how they could stimulate world renown attractions. Famous touristic destinations to be realistic enough to be shown through virtual reality. 
People would be able to visit the Red Square of Moscow, experience the height and breath taking view of the Mt. Everest. 

But it should not stop here. There are possibilities for niche markets such as nursing homes where patients can pretend they’re somewhere else or can calm themselves by surrounding themselves in a known environment. (Patrizio, 2016) (Council, 2016)

· Meetings
Although Virtual Reality cannot replace personal contact with one another, it can make it easier to demonstrate and give a realistic feelings.
Companies are already experimenting and implementing the use of virtual reality to broadcast meetings and presentations to worldwide partners. The possibility to follow a meeting instead of having to read the minutes in an e-mail is a very attractive feature. It gives you the possibility to ask questions in real-time, point out things that are unclear to you or could use improvement if it’s an exercise or plainly keep your attention for longer. 
(Christoph, 2016)
· R&D
There will be a possibility to use virtual reality in a sustainable way to visualize what engineers are building. 
Not only the material that people will be using, which would cover the problems of having to exactly look up weight, the gravitational centre of an object or the capability with other products. This would also have major implications for time saving capabilities within the market. 
This level of prototyping will give unprecedented insight into a product at the beginning of the process. 
Decision makers and end-users will be able to provide better and more valuable feedback early in the game. Businesses will end up wasting less time and money. (Council, 2016)


Use for big public
There has been a lot of commotion around early designs and prototypes of VR headsets and hardware such as the Oculus Rift, Samsung VR and HTC Vive. 
These companies are already trying to get into an increasingly competitive, but not established yet, market. People are enthusiastic about this new technology and expect prices to drop soon that it becomes affordable enough to compare it as an option over, or with, an Xbox or PS.

“Virtual reality has always been more than a medium for gaming experiences and consumers understand that.”

- Clifton Dawson, CEO of Greenlight VR


But VR for the big public will not only be for gaming, lucrative time wasting if you’re bored or just as a replacement for your gaming device. Companies want to make it so that VR can help you with making consumer-based decisions much easier.

Travel, tourism and adventure thanks to VR scores very highly in interest on a survey from Greenlight VR where they asked more than 1,200 people for their opinion. This would allow people to not only visit destinations if they would not want to go travelling themselves but also prepare them for an actual visit.
Knowing how the city looks and where you can find the nearest coffee shop to your hotel or stay will be a great preparation. Checking out how public transport works, what your hotel or any place that you want to visit looks like and comparing possibilities like this will have a new meaning. 

The industry also wants to make shopping or purchase decisions easier or give an option to provide the consumer with more information.
Car companies want to make VR based showrooms that you can visit and in which you can test new cars or even prototype cars. This will mostly be handy to look at the interior and all the information around the car. A showroom like this could save time and give the consumer expanded choice or let him explore brands he had no interest in before.

These results and possibilities for the future were not planned for many research facilities and companies. To most of them it came as a surprise that the big public had an interest in VR outside of gaming or purely lucrative behaviour. Although the public is now limited thanks to the small amount of applications or software variety that there is on the market for consumer VR, there is still much talk about experimentation. 
As long as the market reacts or demands a new product or launch, companies will have to invest time and resources into it to expand the possibilities of their product to win market share, which is the early battle of today.

“Overall, we were struck by the strongly positive and broad interest in VR in general, and in specific uses in particular. 
Given all the attention in the press, we expected to find gaming as the primary consumer interest in VR. The reality is that consumers have a wide variety of interests for using VR — starting with travel and adventure.” 
- Steve Marshall, senior vice president of research and consulting for Greenlight VR

[bookmark: _Toc467614209][bookmark: _Toc469236410]Do they companies already use it? 
There are companies that use the limited versions of Virtual Reality that is already accessible, but most of them are still waiting for improvements in both software and hardware.
We can already see  companies using this to establish more of a statement that they are ready for what the future will bring and to perform with the new possibilities on the market.
These companies mostly implement it for meetings, looking at hardware development (making an engine in VR mode, furniture), or design possibilities (architects, designers, painters).

VR is already used in some industries where they either use high-level industry or where the market is big enough to implement it.
The automotive market is a big supporter of the virtual reality market because it has changed processes for design, safety and purchasing. 

Brands such as Ford, Volvo and Hyundai are using VR not only for the building process, but also in sales. Entire vehicle lines are available to customers who can do everything from trying out different features to test driving. Thanks to VR, people would be able to visit showrooms from their Livingroom without having to waste time. The fact that you could visit multiple of these showrooms in the time of one hour, gives the customer even more buying power and choice.

As discussed previously, healthcare is also a great market for virtual reality. The fact that you can gain insight into your actions through a virtual world before doing it. 
The opportunity for decentralised patient care is also incredibly useful. Virtual reality applications are being designed to learn about patients and examine them in the same way a healthcare professional would. 
The time and revenue saved from such care could be significant.

Architecture will be changed drastically thanks to the advantages virtual reality can offer to architects. Experts already conclude that architects will be wearing 3D goggles and use VR planning to adjust rooms, filter on colours and improve the infrastructure or help them design the life of a building. 
Contractors and builders will also have a better understanding of what is expected for the design process. Editing the design before and during building can save mass amounts of money and ease the complications of communication.
(Fairs, 2015) (Christoph, 2016)

[bookmark: _Toc469236411]Use for big public

There has been a lot of commotion around early designs and prototypes of VR headsets and hardware such as the Oculus Rift, Samsung VR and HTC Vive. 
These companies are already trying to get into an increasingly competitive, but not established yet, market. People are enthusiastic about this new technology and expect prices to drop soon that it becomes affordable enough to compare it as an option over, or with, an Xbox or PS.

“Virtual reality has always been more than a medium for gaming experiences and consumers understand that.”

- Clifton Dawson, CEO of Greenlight VR


But VR for the big public will not only be for gaming, lucrative time wasting if you’re bored or just as a replacement for your gaming device. Companies want to make it so that VR can help you with making consumer-based decisions much easier.

Travel, tourism and adventure thanks to VR scores very highly in interest on a survey from Greenlight VR where they asked more than 1,200 people for their opinion. This would allow people to not only visit destinations if they would not want to go travelling themselves but also prepare them for an actual visit.
Knowing how the city looks and where you can find the nearest coffee shop to your hotel or stay will be a great preparation. Checking out how public transport works, what your hotel or any place that you want to visit looks like and comparing possibilities like this will have a new meaning. 

The industry also wants to make shopping or purchase decisions easier or give an option to provide the consumer with more information.
Car companies want to make VR based showrooms that you can visit and in which you can test new cars or even prototype cars. This will mostly be handy to look at the interior and all the information around the car. A showroom like this could save time and give the consumer expanded choice or let him explore brands he had no interest in before.

These results and possibilities for the future were not planned for many research facilities and companies. To most of them it came as a surprise that the big public had an interest in VR outside of gaming or purely lucrative behaviour. Although the public is now limited thanks to the small amount of applications or software variety that there is on the market for consumer VR, there is still much talk about experimentation. 
As long as the market reacts or demands a new product or launch, companies will have to invest time and resources into it to expand the possibilities of their product to win market share, which is the early battle of today.

“Overall, we were struck by the strongly positive and broad interest in VR in general, and in specific uses in particular. 
Given all the attention in the press, we expected to find gaming as the primary consumer interest in VR. The reality is that consumers have a wide variety of interests for using VR — starting with travel and adventure.” 
- Steve Marshall, senior vice president of research and consulting for Greenlight VR
(TAKAHASHI, 2016) (Research, 2016) (FRAMINGHAM, 2016) (Smith, 2016)


[bookmark: _Toc467614210][bookmark: _Toc469236412]How accessible is this technology? 
Although it can still be pricy, depending on your budget and the amount of VR you need to use, it is already available in limited versions.
People can already use VR to experiment with early designs of applications that let them draw houses, craft up models, experiment with particles and study the human body.
There are still many limitations to this day with VR because the investment that the market needs right now is huge. A good thing is that there are many small companies starting up with their own VR technology, but these are too small-scaled to mean anything right now for the market. At the moment, there are lots of smaller projects trying to stake a claim in the virtual reality business. I predict that many will wither away, and those that don’t will either be snatched up by larger companies or live on as tiny niche projects. Without considerable resources, it’s going to be nearly impossible to compete on a large scale.

The big players are trying to get themselves out there on the market and get market share by using the budget of existing companies that want to implement VR into their business. The major problem is that everyone is mostly in the experimenting phase. We can already access it on a limited level, but we will still have to wait a couple of years before we have bug-free and fully functional VR headsets with the software for the markets that are out there right now. (Forrest, 2016) (Newman, 2014)

[bookmark: _Toc469236413][bookmark: _Toc467614211]What are the big advantages and disadvantages? 

[bookmark: _Toc469236414]Advantage: 
· The virtual reality industry is constantly striving to create a new way of learning for students and employees. It has shaken up the industry by creating a new, fun and effective learning environment.
· Another big advantage is that mistakes can be made. By simulating a separate reality for the users, it creates a safe environment where they can learn and experiment at their own pace (e.g. healthcare, mechanics, building).

[bookmark: _Toc469236415]Disadvantage 
· one of the biggest problems for virtual reality is the integration. Is the world and are the people ready for virtual reality? How fast are schools and businesses going to implement virtual reality in their learning cycles? There has to come a strategic wave to introduce VR to society so that virtual reality will be accessible for all of us.
· There is also no denying that investing in and using virtual reality is going to be costly. Not only will it be a huge cost for businesses, schools and individuals to buy and to use but the development and the successfully completion of the hard- and software will be a huge investment.
· Another thing might be that creating a virtual reality world is quite time consuming. Companies who want to use the technology need to put a lot of time in creating the specific world to make it look just like a real one. Something that might affect the users of the technology is that it can cause motion sickness. (How does virtual reality affect us? , sd) (VRS, 2016)

[bookmark: _Toc469236416]Ethical issues 
· Desensitisation: this means that people are no longer affected by action they take, how shocking they might be. This is especially the problem with video games which include shooting and violence. But also for military training.
· Virtual criminality: This of course isn’t any physical insult. But what if you are in the virtual reality world and you get traumatized in this world. The question still is whether you can really traumatize people this way, this is something time will tell.

?

[bookmark: _Toc467614212][bookmark: _Toc469236417]Conclusion 

[bookmark: _GoBack]Virtual reality has changed and evolved over the years and we think all of us are interested of what VR will bring us in the future. For educational or business level, for personal use or for the big public, there is no denying that virtual reality will play an important role for all of us and in a lot of different branches.  Big companies are already experimenting with VR technology in their workflow and are happy with the results. Experts predict that by 2020 VR will be an almost fully integrated technology in some markets such as architecture, healthcare, automobile sector and others. Although we cannot predict how successful it will actually be in the general market or even if it will a success in uses as a game console or shopping assistant.  We do know that we are all excited to see how virtual reality will evolve and slowly become a part of our daily life. A lot of new technologies will introduce themselves the coming years and there is no denying it that virtual reality will have a huge impact on what we call ‘humanity’.
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