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As explained in my Concept Proposal, my aim for Psych VR is for it to be a powerful and 

emotional experience for participants, hopefully leaving them feeling inspired and inquisitive about 

VR and how it effects our emotions. In order to create the ultimate immersive experience the 

project needs to be accompanied with the right visuals, audio and equipment. 

 

THE BRAIN AS A VR ENGINE 

Our brain does not like inconsistency and will attempt to try and make sense of something even if 

there is conflicting evidence. According to a study from the University of Glasgow, when parts of 

our vision are blocked, the brain steps in and tries to predict what is likely to be present. Dr Lars 

Muckli says that the brain achieves this by drawing from previous experiences and uses "other 

inputs to come up with the best guesses". He adds that "the brain's guess can be so convincing" 

that it is capable of making us see visual illusions (Phys.org, 2011). Therefore, does not this make 

our brain and visual system a virtual reality engine of sorts? Is it possible to study how it works and 

build computer systems to mimic it? 

Donald D. Hoffman seems to think so as he explains how technologies have reverse engineered 

human vision and, allowing us to study how it works through " psychophysical, neurophysiological 

and brain imaging experiments" (Hoffman, 2010). Computer vision systems are able to construct 

depth, shapes, colours, motions and objects by taking images that are streaming in from video 

cameras (Shapiro & Stockman, 2001). Such discoveries have provided fundamental information 

that will surely come to good use when we are faced with future technological challenges.  

 

VR & HUMAN BEHAVIOUR 

Although virtual worlds have still not surpassed 

reality making them undistinguishable from 

each other, it is still good enough to trick users 

into making genuine human reactions. In the 

'Virtual Vertigo Challenge' produced for 

London's Digital Shoreditch Festival (Fig. 1) 

volunteers were "virtually pushed" off an edge 

sending them plummeting down to their digital 

death which users described as "stomach 

churning" (Tustain, 2013).      

       

                 Fig 1: Virtual Vertigo Challenge 

            (https://www.youtube.com/watch?v=7oqazo3ZEnY) 

 

Nigel Nicholson explains that emotions come before reason and are the "first screen to all 

information received" and therefore can never be fully suppressed. (Nicholson, 1998). So although 

participants know that the experience is not real, their natural human instincts kick in before they 

can make sense of it logically. The founding director of Stanford's Virtual Human Interaction Lab,  

https://hbr.org/search?term=nigel+nicholson
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Jeremy Bailenson adds that our brains can be easily fooled into believing what we are seeing 

when our head movements are tracked according to what we are seeing displayed on the screen 

and that "we have a reptilian instinct that responds as if it’s real" (Konnikova, 2015). 

Bailenson's studies have also proven how VR can also change behaviour and has long-lasting 

effects. Having a tall avatar makes you more confident whilst having an attractive avatar makes 

you friendlier. This means that VR has the ability to inflict real implications and create real 

memories and provide experiences that can be as rich and complex as they are in real life. 

 

VR AS THE ULTIMATE EMPATHY MACHINE 

In 2015, filmmaker Chris Milk delivered a TED Talk heralding VR as the ultimate empathy 

machine. His VR production company Vrse.works have many works that put that idea into practice 

such as VR documentaries aimed to bring out a powerful emotional response from the audience. 

Such works include Waves of Grace (Fig. 2) and Clouds Over Sidra (Fig. 3) in which the viewer is 

placed "inside" the story creating a stronger sense of empathy and making the story more about 

"us" rather than "them"; "here" instead of "over there" (Dredge, 2016) . 

 

                         

        Fig 2: Waves of Grace      Fig 3: Clouds Over Sidra 

https://www.youtube.com/watch?v=0lwG6MfGvwI        https://www.youtube.com/watch?v=FFnhMX6oR1Q 

 

He also discusses how VR serves a higher and deeper purpose than just an artistic medium. He 

explains how in most mediums, "your consciousness interprets the medium" whereas in VR your 

senses are fed stimuli allowing your brain to think that the virtual environment real and letting "your 

consciousness [become] the medium" making it a somewhat alternate level of human 

consciousness (Voynar, 2016). 

President of Nokia Technologies Ramzi Haidamus also 

believes that VR builds empathy between the experience 

and the viewers and is able to take us on emotional 

journeys. He promotes the Nokia Ozo (Fig. 4), a camera for 

VR, as a way to "bring the world close to [us] and bring [us] 

close to the world" (What Wearable Tech, 2015).  

         Fig 4: Nokia Ozo 

  https://www.youtube.com/watch?v=64Y-E9IEr8M 
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THE VIRTUAL ENVIRONMENTS (THE TESTS) 

The tests in Pysch VR aim to evoke powerful feelings and emotion and give participants a unique 

experience. However, to achieve this the virtual environments must be constructed in a way that is 

believable and alluring. In an article called The Psychology of Immersion in Video Games, Jamie 

Madigan talks about spatial presence in virtual spaces and how they it can be achieved by 

creating a "rich mental model" of the environment along with having "consistency between the 

things in that environment" (Madigan, 2010). So ultimately, the more senses you stimulate and the 

more effective they are at backing up the visuals the more immersive and real your virtual world 

will be. 

 

1. VISION 

The focus of this project is more on how the participants experience the challenges rather than 

creating worlds which look like splitting images of reality. However, having accurate graphics are 

an advantage when trying to create an immersive virtual environment. A paper written by the 

University of Southern California mentions how the virtual world must replicate the richness of the 

real world that "we as humans have been conditioned to expect". Whilst details and high visual 

fidelity  are sometimes intentionally overlooked as they do not compliment the goal of the virtual 

environment, lack of detail might lead to the environment being perceived as fake (Morie, Williams, 

Dozois, Luigi, 2005). 

 

When Capcom released their demo called Kitchen 

during the E3 event (Fig 5), they succeeded in 

scaring quite a lot of people. They managed to do 

this through good design and lighting, which if done 

well, plays tricks on the player (Chevalier, 2015).  

 

               Fig 5: Participant playing Capcom's Kitchen demo 

By using Unreal Engine 4 realistic lighting will be implemented into the tests' virtual worlds by 

using stationary directional and spot lights, lightmass environmental light, screen space 

reflections, reflection environment, reflection capture actors and also using physically based 

materials for the models.  
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2. AUDIO 

3D spatial audio is a relatively new and wide research topic with regards to VR. However, 

surrounding sound is what defines the environment around you and is considered to be as, if not 

more, important as the visuals when it comes to creating virtual environments. With the rise of VR, 

binaural audio is on the verge of revival. Binaural recording systems (Fig 6) imitate the workings of 

a human head and that is what makes them so special. Edgar Choueiri, a professor of mechanical 

and aerospace engineering at Princeton University who develops and refines binaural recording 

systems says that "it puts you in the exact sound field as originally intended" making you feel very 

spatially aware (13). 

 

 
Fig 6: How Binaural recording systems work 

 

To create realistic 360 immersive diegetic sounds I will be using Oculus' Audio SDK which 

"accurately reproduces the cues we instinctively use to track the location of sound sources in 

space". Social application AltSpaceVR (Fig 7) had already implemented this technology and has 

proven to enhance the quality of communication and feeling of presence. It supports strong 

directional cues, early reflections and late reverberations, supports spatialisation and environment 

modelling with the Oculus Rift and also integrates with Unreal Engine (Oculus, 2015).  

 

 
Fig 7: Screenshot from the social app AltSpaceVR 

https://www.youtube.com/watch?v=CQtQGoMRXaI 
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3. TOUCH 

Implementing touch in your virtual worlds will undoubtedly create a more tactile experience. CEO 

of Sólfar Studios Kjartan Pierre Emilsson developed EverestVR (Fig 8) which incorporated touch 

controllers which you used as you attempted to climb the mountain. According to him adding 

haptic feedback truly adds to the sense of immersion as he states “touch is very important for 

projecting your sense of agency into the world. When you do that and the world reacts to it, it’s like 

a contract between you and the world” (Evangelho, 2016).  

 
Fig 8: EverestVR Screenshot 

https://www.youtube.com/watch?v=M9DrXFTHM3o 

 

The participants will be using Oculus' wireless Touch 

controllers (Fig 9) to move around in the virtual 

environment. Furthermore, I will also incorporate fans 

(Fig 10) and suspension wires (Fig 11) to enhance the 

participants' experience. The fan will imitate wind 

whilst suspensions will be used in tests that involve 

participants falling which will enhance that feeling.    

                      Fig 9: Oculus Touch 

 

 

 

 

 

 

 

 

Fig 11 : Suspension wires for VR Experience         Fig 10 
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The most impressive and technologically advanced apparatus included in my project is the Tesla 

Suit which is packed with motion tracking, temperature and haptic feedback sensors and is 

compatible with the Oculus Rift which can be plugged into the suit itself. It uses an "electro-tactile 

haptic feedback system" enabling users to actually touch and feel the virtual environment (Pot, 

2016). Tests in PsychVR that involve the participant being hit will make use of the Tesla Suit for a 

more immersive experience. 

 

                     

 

 

4. SMELL 

Finally, I will also be ScentScape (Fig 12) for tests that include very 

distinct smells in order to transport the participants to that world. The 

smells are produced by a combination of hardware, software, algorithms 

and chemistry and by making use of the ScentEditor, the appropriate 

scents will be create to suit the visual environments. (Quick, 2011). 

 

           Fig 12: The ScentScape 

 

 

 

 

 

 

 

 

 

 



KC42629 

 

Page 8 of 9 

 

REFERENCES 

 

Chevalier, C. (2015). Capcom’s Kitchen Demo Scared the Bejeebers Out of Me. [online] Available 

at: http://vrscout.com/projects/capcoms-kitchen-demo-scared-the-bejeebers-out-of-me/ [Accessed 

23.03.2016]. 

Dredge, S. (2016). VR could change human consciousness – if we get there, says Chris Milk. 

[online] The Guardian. Available at: http://www.theguardian.com/technology/2015/oct/16/chris-

milk-virtual-reality-future-questions [Accessed 23.03.2016]. 

Evangelho, J. (2016). The 'Everest VR' Experience On HTC Vive Is So Terrifying I Couldn't Even 

Finish It. [online] Available at: http://www.forbes.com/sites/jasonevangelho/2016/03/16/the-

everest-vr-experience-on-htc-vive-is-so-terrifying-i-couldnt-finish-it/amp/ [Accessed 23.03.2016]. 

Hoffman D., D. (2010). Human Vision as a Reality Engine. [online] Available at: 

http://cogsci.uci.edu/~ddhoff/HoffmanFABBS.pdf [Accessed 23.03.2016]. 

Konnikova, M. (2015). Virtual Reality Gets Real. [online] The Atlantic. Available at: 

http://www.theatlantic.com/magazine/archive/2015/10/virtual-reality-gets-real/403225/ [Accessed 

23.03.2016]. 

Lalwani, M. (2015). Surrounded by sound: how 3D audio hacks your brain. [online] Available at: 

http://www.theverge.com/2015/2/12/8021733/3d-audio-3dio-binaural-immersive-vr-sound-times-

square-new-york [Accessed 23.03.2016]. 

Madigan, J. (2010). The Psychology of Immersion in Video Games. [online] Available at: 

http://www.psychologyofgames.com/2010/07/the-psychology-of-immersion-in-video-games/ 

[Accessed 23.03.2016]. 

Morie F., J., Williams, J., Dozois, A. and Luigi, D.P. (2005) The Fidelity of “Feel”: Emotional 

Affordance in Virtual Environments [online]. Available at: 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.551.4602&rep=rep1&type=pdf 

[Accessed 23.03.2016]. 

Nicholson, N. (1998). How Hardwired Is Human Behaviour. [online] Harvard Business Review. 

Available at: https://hbr.org/1998/07/how-hardwired-is-human-behavior [Accessed 23.03.2016]. 

Oculus (2015). Meet the Oculus Audio SDK. [online]. Available at: 

https://developer.oculus.com/blog/meet-the-oculus-audio-sdk/ [Accessed 23.03.2016]. 

Phys.org (2011). What our eyes can't see, the brain fills in. [online] Available at: 

http://phys.org/news/2011-04-eyes-brain.html [Accessed 23.03.2016]. 



KC42629 

 

Page 9 of 9 

 

 

 

Pot, J. (2016). Teslasuit lets virtual reality reach out and touch you. [online] Available at: 

http://www.digitaltrends.com/virtual-reality/teslasuit-full-body-haptic-feedback/ [Accessed 

23.03.2016]. 

Quick, D. (2011). ScentScape system adds an olfactory dimension to gaming and home videos. 

[online]. Available at: http://www.gizmag.com/scentscape-system-adds-smells-to-games-and-

videos/17615/ [Accessed 23.03.2016]. 

Shapiro, L. G. & Stockman, G. C. (2001). Computer vision. New York: Prentice Hall. 

Tustain, J. (2013). Don't Look Down - How Scary Will Virtual Reality Get? [online] Huffpost Tech. 

Available at: http://www.huffingtonpost.co.uk/jonathan-tustain/how-scary-will-virtual-reality-

get_b_3458875.html [23.03.2016]. 

Voynar, K. (2016). Chris Milk Talks Empathy in VR, the Commerce of Art and Waiting for The 

Holodeck. [online] Indiewire. Available at: http://www.indiewire.com/article/chris-milk-talks-

empathy-in-vr-the-commerce-of-art-and-waiting-for-the-holodeck-20160202 [Accessed 

23.03.2016]. 

What Wearable Tech (2015). Ramzi Haidamus on the VR Journey from Virtual to Emotional. 

[online] Available at: http://whatwearabletech.com/ramzi-haidamus-on-the-vr-journey-from-virtual-

to-emotional/ [Accessed 23.03.2016]. 

 

 

 


