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[bookmark: chapter1]Chapter 1: Intro 
This essay aims to show how Virtual reality (VR) and augmented reality (AR) are being used in the art world and the 3d graphics industry, what benefits these technologies bring to 3d artists, and what art has been created using VR that would have previously been impossible. This essay will also analyse in depth the harmful effects VR technology can have on users and society.
There have been many different artistic mediums throughout history and each of them has brought with it a new way of thinking and perceiving the world around us. Before photography was invented paintings and portraits from the best artists were the most realistic way, we had to record images, these images shaped our memories as photography and film shape our memories today. In the future, we will probably be able to experience Virtual experiences that are completely indistinguishable from reality and re-live memories whenever we wish, I wonder how this may affect the way we perceive art. 
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[bookmark: chapter2]Chapter 2: Literature review 
This chapter will discuss what VR is How VR started and what VR may be like in the future, What BCI’s are, and what they are used for. it will also discuss what the Metaverse is and what the term metaverse has come to mean today.
What is VR:
Virtual Reality is the concept of creating a reality in the digital world and experiencing it through technological devices which are either worn by the user, projected around the user, or Implanted into the user’s brain. users can either view the world passively this is known as ‘dive’ or they can interact with the world, usually, by controlling an avatar this is known as ‘full dive’. full dive VR can only be done by using trackers and a Head-mounted Display (HMD) this type of full dive VR is Know ‘Mobile full dive’ , with this type of VR the user is limited by what they can physically do. Immobile full dive has not yet been fully implemented, Immobile full dive VR would involve decoding the information being sent through the user's spinal column to the muscles and nerves, stopping that signal, diverting it, and using the signal to control an avatar of some sort. There are non-intrusive options such as the BCI brain-computer interface which reads electrical signals in the brain and uses them to move objects on the screen or in an HMD, but these devices can’t yet track body movements or stop the user from acting out these movements.
Virtual Reality is the only art medium that does not require the spectator to use their imagination, most other art requires the spectator to disengage rational thought and start believing in fiction.
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What is the Metaverse:
The Metaverse or metaverses are digital worlds which allow user Avatars to interact with each other in a 3D environment that can be accessed via a computer. In essence, all the 3d graphic industry, the 3d Games industry, VR and the Metaverse owe their existence to Ivan Edward Sutherland who developed Sketchpad back in 1963. Sketchpad was the first 3d application and paved the way for the 3d applications we have today. The Metaverse which people are maybe more familiar with, thanks to films like Ready Player One and the matrix is a Metaverse that is similar to the real world and allows users to control a full-body avatar and experience it as if they were really there, this I believe is the type of Metaverse Facebook/Meta are creating, a fully interactive Metaverse with places that are always there, for example, if you went to a park in the Metaverse and met somebody, you could go to the same park again and maybe you would meet them again if they often went there. Because real people go to these virtual places, they are worth money just as a billboard is, People are buying and selling land in the Metaverse based on this. This type of model of the Metaverse is being used by several organizations such as Meta, Decentraland, and The Sandbox. Decentraland allows users to trade Virtual Real estate and 3d Assets for cryptocurrency. Vircadia is an open-source Metaverse, Open-source software is software with source code that anyone can inspect, modify, and enhance, Opensoucre.com [1] 

Brain-Computer Interfaces:
A BCI or Brain-computer interface is a device which reads the frequency of brainwaves being transmitted by the brain, this data can be used to gauge a user’s emotional state and users can crudely move virtual objects by thinking about a particular thing.
A VR headset and a BCI could be used as a super-advanced skinner box for humans
Or as quoted in Lanier, [2] “The perfect tool for the perfect, perfectly evil skinner box”

The Birth of VR:

The oldest reference to the concept of virtual reality I could find was in 1935 when writer Stanley G. Weinbaum wrote a novel named Pygmalion’s Spectacles, S. Weinbaum [3] in which he describes a pair of spectacles which transport the wearer to another reality in which they have hearing, sight, smell, taste, and touch.
According to Virtual Reality Society [10] in 1968 Ivan Sutherland and Bob Sproul created the first VR headset,(connected to a computer). The HMD needed to be suspended from the ceiling, and the graphics were very basic consisting of wireframes and primitive objects. The product never went into production.
The virtual boy was the first commercially available VR headset which was released in 1991 By Nintendo entertainment. These early forms of VR had very limited capability, the virtual boy only displayed images in red and needed to be mounted to a table, this caused the user discomfort, the CPU was 20mhz and available software was also very limited. Due to these factors and the lack of demand by the public, the virtual boy was discontinued in 1996 and only sold 770,000 units. 
The prototype for the Oculus rift was created in 2011 by Lucky Palmer, the founder of Oculus. In 2013 oculus released the Development kit one, DK1 followed by the DK2 in 2014 but Oculus didn’t release their first commercial product until 2016 when they released the CV1. 
HTC Vive was developed by valve and released in 2016. 
The Future of VR:
BCIs are already being used to help people with immobility issues, I am quite confident that in the near future there will be devices capable of giving users the ability to control a full-body avatar Inside of VR but I think we are a long way off from being able to simulate all of our senses through a BCI if we could simulate our senses we could make them better, “Our ability to create experiences in people’s brain that are not mediated through their meat peripherals will be better than possible, Gabe Newell” we could widen the spectrum of visible light and paint in colours that have never been seen before, or we could widen the range of sound that could be heard and write music that you would never be able to hear with just your ears. On a darker note, a BCI could be used to induce more pain than physically possible without damaging the victim. BCIs could also be used for mood modification and inducing sleep.
A paraplegic man was given the ability to walk for a short distance using a BCI. Researchers at the University of California, C. King, et al [6] used a BCI connected to an electric current generator and used it to stimulate muscles giving him the ability to walk for a short distance.
AI has progressed a long way, we could have AI’s capable of passing the Turing test with personalities that can be adjusted, add this to the new Meta-Human technology [Digital Humans] available for creating life-like characters and animating them, and you could have digital AI that is indistinguishable from Real Humans. I could imagine writing stories in a different way where you create tasks and scenarios and place different AI personalities into the simulation and see how they react, “Virtual” Reality TV. AI could also interact with the experiencer 




                                                                                                                                   Back to contents page

[bookmark: chapter3]Chapter 3: Comparisons
This chapter will compare the possible uses of VR, the Potential health benefits of VR, and the potential health and societal dangers of using VR.
Using VR in a production workflow:
There is a plugin for Autodesk Maya which allows a user to animate characters and other objects using VR, this is very useful for setting poses on characters and adjusting animations. Autodesk Create VR which was released with Maya 2022 Allows users to sculpt and model inside of Maya using a VR headset and controllers, unlike other VR modelling and sculpting apps such as sketch lab and oculus medium Maya allows the user to take off the HMD and carry on modelling using the mouse and keyboard and monitor setup without any discontinuity, in my personal experience of using VR modelling apps such as Kodon, Gravity Sketch, and, google blocks I have found that need to open a separate program and export your model when you have finished often makes it more work than it is worth. VR is easier for certain aspects of modelling and not so good for others, being able to seamlessly jump from VR to the desktop is a huge progression in integrating VR into the 3d production workflow.
VR and 3d sound:
 In half-life Alyx Valve simulated the characters' clothes and arms even though the player didn’t get to see them, the player's body was mapped out in the virtual world but not visible to the player for instance if a player is near a tree and moves, the leaves would move in the location that their arm would be touching it and the player can hear sound coming from that location sound also comes from your avatars invisible clothes when you teleport and move. the audio also reacts to the environment in the same way it does in the real world, this is called Convolution Reverb which helps to give the player a better sense of immersion and helps them to recognise that they have travelled when teleporting. Sound is a very important part of making an immersive VR experience and positional audio when accompanied by convolution reverb helps to make a Digital environment more believable.
Unreal Engine 4.25 and onwards has convolution reverb and Ambisonic sound field rendering.
Ambisonics is full surround sound recordings, including above and below the microphone.
Soundfield Rendering allows you to playback your Ambisonic/surround record in a 3d space and move around inside it by separating the audio based on its position in the sound field and playing it back in mono at the relative location in the virtual world. 
Convolution reverb is a reverb that automatically changes depending on the location in which a sound is being played, if you used convolution reverb on footsteps and walked down a hall and then into a big room the reverb would change accordingly. Source, Adam [4]

Health Benefits of using VR:
VR has been used successfully to treat Post-traumatic stress disorder. Vietnam war veterans with PTSD were exposed to a virtual simulation of a being in a helicopter flying over Vietnam, and a simulation of a clearing in the Vietnam jungle, The patient experienced a 34% decrease in clinician-rated PTSD and a 45% decrease in self-rated PTSD. Treatment gains were maintained at a 6-month follow-up. Source [4].
E. Krokos, et al, [5] illustrate the idea of using Virtual environments to aid in the storing and retrieval of information inside the brain, this could help people suffering from memory loss and could help improve people's ability to learn and remember new skills,
E. Krokos, et al, [5] experimented to determine whether VR improved somebodies ability to recall a 3D environment, the experiment consisted of getting groups of users to navigate a 3d environment, one group of users used a standard desktop PC and the other group used HMD’s 
his experiment found an improvement in recall accuracy of the layout of the virtual environment When using an HMD as opposed to a desktop computer, however, it did not find that using an HMD improved the user’s ability to recall details such as objects or exits.
N. D’Cunha et al, [6] 

Mental and physical health dangers of Virtual Reality:
Motion sickness or VR sickness can be an issue for some users, although most users get over it with time.
Locomotion movement systems are known to make users sick, if the option to use locomotion movement is given to a user they should be given a warning before hand. Some users prefer locomotion movement because it more closely emulates a normal gaming experience. In VR films you can move the viewer in one direction slowly and most of the time it will not cause motion sickness.
Blue light can affect peoples sleeping patterns, HMD’s emit a lot of blue light if users use VR at night or for long periods this could lead to depression and other conditions.   

with the development of realistic graphics and characters and the High-fidelity of HMDs that are available now people could find themselves getting confused about reality and even lose sight of the boundaries between truth and fiction completely. People have used VR to help treat post-traumatic stress disorder, dementia, and phobias with some success, I think this shows how strong an effect VR can have on the user and how this can permanently affect their view of the world.





Societal Dangers of Virtual Reality:
VR brings with it a new level of surveillance where the data about what you look at and for how long is being collected. Data is being stored about us and used to manipulate our decisions all the time, websites track what we look at and use that information to try and sell us products that we probably don’t need, with the development of eye-tracking and facial tracking in HMD’s it will be possible to collect even more precise information about what users look at and for how long, and what their emotional response is. I think we need to be very careful about who has access to this information and what they use it for. According to the Guardian newspaper [6], Facebook, now known as Meta, was sued for £150bn for facilitating genocide in Myanmar, (This is just one example of Facebook/Meta being complicit in civil unrest and violence by facilitating the spreading of hate speech). Meta is making the Metaverse and is a leading player in the field of VR. I think it is a worrying concept that companies such as Meta have had largely unregulated access to and influence over our minds for a long time. 
Emerging technologies like eye tracking and brain-computer interfaces need better regulations and more transparency about the data being collected and what it is being used for, and by who. We also need better regulation and transparency over existing technologies and platforms but that is a conversation for another day. Anonymity is another important factor that users may find important. Meta is connected to your Facebook and Messenger accounts for which users are obliged to use their real names. people are more likely to be playing and interacting with people who can find out where they live in the real world, this could cause issues, especially with younger participants. Using your real name and contacts seems to be an integral part of the Metaverse and I don’t think they have properly considered the consequences or considered the fact that people may not want to participate if it means risking their security. people may be hesitant to allow their children to use a program that relies on them providing their identity. With steam VR for instance the only person who knows your real name is Valve, all users can only identify you by gamer tag. Meta is not open source, so we have no way of knowing what information is being collected about us or what it is being used for.
If we are going to have a Metaverse I believe it needs to be open-source otherwise it could easily be abused without anybody’s knowledge. Giving private companies (or anybody) the power to manipulate human behaviour and having no idea what their goals are could be extremely dangerous for the future of humanity.  

I don’t think you can have a democracy without free will and free will is seemingly being eroded by complex algorithms which are designed with no particular purpose but to make a profit at any cost, these algorithms often exploit addictive behaviour and are largely unregulated. Companies such as Cambridge Analytica have used data collected from Facebook users (without their consent) and used that data to target people who may be susceptible to certain propaganda, they also used the data to identify voters in areas of importance to elections allowing parties with this inside knowledge to better target their resources. According to the Guardian newspaper, Cambridge Analytica received 50 million Facebook profiles in a major data leak and Facebook was also sued by the Australian information watchdog for allowing Cambridge Analytica to collect data using an app called your digital life.
M. Townsend, [7] claims (Cambridge Analytica has undisclosed links to the Canadian digital firm AggregateIQ that played a pivotal role in the official Vote Leave campaign in 2016) We have seen the spread of false information about climate change, it has reached a point where I think it is hard to have any type of discussion about this and many other topics. Social media and the internet are already having an unprecedented effect on society and this new wave of technology could spell disaster for humans if we are not careful about how we use it. if we go forward with the Metaverse without addressing these issues, we are going to see these problems intensify.
- How could the risks be avoided?
Motion sickness can be avoided with better game design, more accurate tracking, and better pixel density, foveated rendering and eye tracking could also be used to help reduce VR sickness.
I think the risks associated with VR are mainly down to the potential of abuse by people who want to use it to affect user's behaviour to gain something without thinking of the consequences to society or the individual, VR is a powerful tool and it should be up to us to decide how to use it. To avoid these risks we should allow users access to the data being collected about them and what it is being used for so they can make an informed decision about how their behaviour is being modified.
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[bookmark: chapter4]Chapter 4: Primary Research / Methodology
I intend to conduct a survey to gather data about the possible damage VR and social media can have on users I also intend to gather Data on how VR can be used to promote empathy towards other humans and animals.

Qualitative information
Do you use alt space or any other social applications which are exclusively VR?
Do you use VR for work-related activities?
Do you use VR for Art, oculus medium, Google blocks Tilt Brush, Kudon, Ect.
Do you find speaking with people you don’t know to be more awkward in VR compared to the real world?
Do you make friends easier in VR or regular Gaming?
Has a VR experience ever made you feel scared for characters other than yourself?
Do you feel obliged to help a friendly NPC when playing games in VR?
Has a VR experience ever made you cry?
Since you have been an adult has a film made you cry?
I plan on conducting my qualitative survey by getting users to play relevant VR experiences and fill out a questionnaire.
Group A will watch a VR experience And group B will not, both groups will fill out the same questionnaire and I will compare the data collected and see if there is a significant difference in the data collected from study groups A and B.
VR experiences will be picked to evoke an empathic response to people and animals.

Social Media Users:

Quantitative Questions
Have you ever used a VR Headset?  
Do you have a VR Headset?
If yes, do you use it for social media? 
How often do you use social media?
0 Never. 1 once or twice a day. 2 three to five times a day. 3 five to ten times. 4 ten to twenty. 5 always on my phone. 
Do you trust posts on social media more than you trust BBC news?
Do you check if posts originate from a genuine source before you share them on social media?
Do you use reverse lookup to determine if a photo is genuine before sharing it on social media?
How long has it been since you spent a week without using social media?
Have there been any changes in your state of mind when you have not been using social media for a length of time?






What I want to find out:
I hope to get closer to answering these questions by conducting this survey:
· Are people more likely to believe information received via VR?
· Does VR make people spend more or less time on social media?
· Are social gatherings as fulfilling in VR as they are in the real world.
· Is VR interaction a valid alternative to meat time?
· can VR experiences induce empathy in users?
· Does social media negatively affect user's state of mind and
· Does using social media in VR make these issues better or worse?
· What percentage of artists use VR in their workflow and how does this improve their work?
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I did not get my survey completed, and with no data of my own gathered, I have decided to Include data from third-party sources and use that data to form a conclusion.                
A Meta-analysis of information related to VR experiences improving empathy conducted by A. Martingano [8] which included (k = 43 studies, with 5,644 participants) found that VR experiences seemed to improve Emotional empathy but not cognitive empathy.
In an experiment done by Hargrove, Et al [9] participants were exposed to either an embodied experience or a VR experience in which they had to carry water to some thirsty children, after completing the 10-minute exercise participants were given ten dollars and told they could keep it and leave or donate any portion of it to the charity (Water) or the charity (Save the Children), the following table shows the results,

	Variables
	Description
	Mean (Std. Dev)
	Range

	
	
	
	

	Donation to Charity: Water
	Total donations made to Charity: Water by each participant (targeted empathy)
	$2.05 (2.06)
	$0 - 10

	Donation to Save the Children
	Total donations made to Save the Children by each participant (general empathy)
	$1.73 ($1.98)
	$0 - 10

	Total Donations
	Total donations to any charity by each participant
	$3.70 (3.58)
	$0 - 10

	Water Empathy Change Score
	Change in water empathy index from pre-test to post-test
	.065 (.058)
	-.125 - .273

	Female Empathy Change Score
	Change in female empathy index from pre-test to post-test
	.080 (.088)
	-.139 - .333



Hargrove, Et al’s [9] findings indicate the VR experience, and the embodied action were successful at eliciting empathy in the participants
- Data analysis

The data collected strongly supports the hypophysis of VR experience’s being able to affect people's behaviour and promote empathic feelings in users, whether this effect is greater in Virtual Reality or Real Life is still difficult to determine.
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This report has discussed in depth what VR is, including Full dive VR, what VR is capable of now, and what VR may be like in the future. It has also discussed the history of Virtual Reality and Augmented Reality, and the Metaverse, what different peoples' idea of the Metaverse is, and how the Metaverse is evolving.  This report has also studied in depth the possible harmful effects that VR and BCIs could have on society, this report has also covered the latest information about using VR and AR in the 3d production workflow, it has studied the possible health benefits of using VR. and the possibility of using VR for therapy to treat a number of conditions including PTSD, and Dementia. This report has discussed the importance of using sound in VR and how this can affect a user's sense of immersion and helps players to acknowledge that they have traversed distance. This report was started with the intention of finding out what VR can be used for and how it could benefit society and improve artistic creation, as it has progressed I have discovered more about the potential dangers of VR and the possible health benefits of VR and it has made me see that there is a lot we have not yet learned about VR and how it can affect our minds, although the concept of creating art and the possibility of Using VR to do amazing things is exciting we should perhaps embrace it with caution because there is still a lot of information we don’t know about the effects of VR and there is even more which we don’t know about the mind. Based on the findings of this report I think VR needs to be better regulated and have more transparency over how developers use people's data, I also think we should take into account the effects being absent from the real world. The possibilities that VR provides are virtually limitless and will most likely change humanity and the way we perceive the world and it is up to us to decide whether that change is for the better or the worse.
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