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Abstract 

Building Worlds; Creating an Affordable and Efficient Virtual Reality, began in August of 2014. 

The objective of this thesis is to explore the phenomena of virtual reality through the marketing 

of its developing technologies, its future opportunities, and its potential of mass production. I 

spent the first semester of my research, the fall semester of 2014, gathering information on 

current virtual reality and immersive environment trends.  The second semester of my research, I 

began analyzing the current market of virtual reality (VR) evaluating its advertising trends to 

explore the opportunities of VR in various fields such as education, art, psychology, and 

entertainment, etc. This thesis will offer a quick introduction to the history of VR and then 

proceed to analyze the market of VR during the ‘90s ‘Fall of VR’ and compare it to the market 
of the present. I interviewed the nations most revered virtual reality and computer graphics 

pioneers and gathered from their discussions a set of strengths and weaknesses of current 

technologies. I traveled to Japan to the Chiba Institute of Technology to see how immersive 

environments and augmented reality technologies were evolving around the earth. This thesis 

will combine this inside-industry perspective with an audience perspective (backed in the market 

research form of a survey) in order to accurately study analytically the present day market. 

Ultimately, these studies have revealed a change in target demographic and societal interest for 

virtual reality. Through our industry studies, I can conclude also that virtual reality applications 

in entertainment are the most influential and renowned in popular media, suggesting a change in 

current advertising strategy. This is supported by the fact that the target demographic is to this 

day, unaware of the industrial uses of VR that have been extant for decades as proven in the 

survey of the target demographic, but very aware of the entertainment-based uses of VR.  
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The Purpose of Study 

Mostly perceived as an aspect of the future, virtual reality is a complex, ever-expanding field 

of technology. In order to understand the concept of virtual reality, one must first understand the 

presence of the balance of art and technology extant within the field of immersive environments. 

Virtual reality development teams are often comprised of artists who long to create impossible 

worlds and engineers who strive to make the technology to build them. At its origin, 

development in the field of virtual reality was almost exclusive to engineers and artists. Now, 

however, it is comprised of journalists, architects, doctors, teachers, psychiatrists, video game 

designers, marketers, and writers, etc. With this trend of virtual reality becoming an all-

encompassing industry, I have turned to examine how the technology, once it becomes 

marketable, will be presented to the mass public. Thus, my research aims to understand the 

predicted direction of virtual reality within various industries (by determining what extant virtual 

reality technology will be most easily adopted by the general public and most cost-efficient for 

mass-production) and aims to utilize the information currently available to understand how 

virtual reality marketers can begin to market and apply virtual reality to broader fields of study as 

well as how to do so successfully in order to steer clear of making the same mistakes in virtual 

reality marketing that earlier (in the 1990’s) served to be one of the major causes that brought 

forth its declension. 

The general statement for my purpose of study is that virtual reality (VR) is a new beast 

evolving so quickly that it lacks a general, academic market and industry analysis. My thesis will 

allow me to look to the future and create a market and product analysis based on available 

information now rather than later when it will begin distribution and popularization. This thesis 

also provides a brief history of virtual reality in order to be more easily comprehensible to a 

broad, non-virtual-reality-affiliated audience, as the field of VR can be complicated to 

newcomers of the topic. However, it must be brought to attention that, as previously stated, this 

market is evolving. My research serves as an academic analysis of the VR market as it stands 

today, though ultimately, the market and the technologies of VR are progressing and changing 

every day, meaning that this research is a “snap shot” in time. Regardless, this research will help 

the virtual reality industry to understand how to raise awareness about developing technologies 

in a way that can facilitate the growth of positive brand and product image instead of stunt it as it 

may have in the past. The market study will break down the market from the 90’s and the current 
market, allowing us to better understand the mechanics of why the market for virtual reality 

failed in the 90’s. I have chosen to analyze the market of the 90’s so as to better understand how 

marketing impacted or worked as one of the factors that brought forth the “fall of virtual reality”1 

that took place around the year of 1994. I will shift the focus to the present and relate our 

decisions from virtual reality marketing in the 90’s to our current circumstances. Finally, I will 

be able to predict a strategy for successfully earning mass acceptance and gaining public interest 

for virtual reality based on the information gathered during the duration of my research from my 

                                                           

1
 Christopher Mims. "Whatever Happened to ... Virtual Reality?" MIT Technology Review. 

October 22, 2010. Accessed January 25, 2015. 
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own experience with immersive environments, the words of prominent virtual reality pioneers, 

market (target demographic) research, and virtual reality literature. 

 

Methodology 

 Virtual reality is a broad term for an eclectic field. That being said, research in the field, 

however in depth, is relatively scarce (relative, of course, to the amount of research behind other 

developing technologies, i.e. the cell phone). Thus, this thesis aims to cover most of the basic 

aspects of virtual reality, allowing for better understanding of VR for a broader audience. The 

information gathering portion of this research project began in August of 2014. I began by 

reading every piece of literature I could find in relation to virtual reality, augmented reality, and 

immersive environments, all of which are listed in the bibliography. I then began meeting with 

MK Haley, Florida State University professor and 20-year veteran of Disney Imagineering. We 

met for an hour or two roughly every other week to discuss current virtual reality trends, 

pioneers, and developments. During this time I guest lectured on the topic in two art technology 

history courses under the guidance of Joelle Dietrick, digital artist and Florida State University 

Professor and presented on the subject in multiple courses. After reading commercial literature 

on the subject, I began reading academic literature in the forms of academic journals, articles, 

and dissertations. 

 The interview process began during the second semester of my research, though the 

planning began in the first. I was introduced to several virtual reality pioneers and professionals 

(profiles for each provided in Appendix D) through MK Haley, who graciously guided me 

through the world of modern virtual reality. I then flew to Los Angeles to interview these 

pioneers throughout the days of February 18th, 19th, and the 20th. On February 18th I met with 

Jacquelyn Ford-Morie, founder and chief scientist of All These Worlds, LLC. On February 19th, 

I met with Mark Mine, a Walt Disney Imagineer and former technical staff member of the Jet 

Propulsion Laboratory at NASA. Later that same day I attended the Digital Town Square event 

on the topic of virtual story telling hosted by the Entertainment Technology Center at the 

Institute for Creative Technologies at the University of Southern California. Here, I attended 

several workshops about virtual reality and interviewed Nonny De La Pena the ‘Godmother of 
Virtual Reality’ and founder of Immersive Journalism. On February 20th, I met with Phil 

Lelyveld, Director of the Entertainment Technologies Center of the Institute for Creative 

Technologies (ICT) at the University of Southern California (USC) and later visited the Mixed 

Realities Laboratory (MxR Lab) at the ICT at USC where I briefly met with Mark Bolas, director 

of the MxR Lab and designer of the FOV2GO and then began to test the technologies at the lab 

on a tour guided by Thai Phan, development engineer at the MxR Lab. I finished up my research 

trip by meeting with Paul Debevec, a personal role model and Chief Visual Officer at the ICT at 

USC and computer graphics pioneer. I had a set of general questions for each interviewee as well 

as person-specific interview questions, all of which are included in Appendix A of this thesis.  

 The general questions were designed to allow me to gain an inside-industry perspective 

into recent virtual reality trends (why they do or don’t work), virtual reality trends in mass 

production, opportunities in virtual reality, and predicted developments in VR technology. The 

personalized questions were designed to allow me to get an inside perspective into the 

engineering, design, and career choices made by the individual interviewees.  
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 The first location I traveled to in order to begin testing was Tokyo, Japan. I traveled first 

to the Chiba Institute of Technology campus at Tokyo Sky Tree. Here I was able to test 

augmented reality and virtual reality technology. I first tested a projection-based virtual reality 

robotics designer (later discussed in the section titled Virtual Reality in Various Industries) in 

which I put together a robot with a stylus on a touch screen surface and watched as a projector 

enlarged the image and surrounded me with the imagery, allowing me to better understand the 

design. I learned from the exhibition monitor that this technology was first designed to help 

automobile designer with the prototype-designing stages of production. He elaborated that while 

it helped to simplify design exponentially, it still had to be further calibrated for accuracy and 

thus was still in development. I secondly tested an arcade-style virtual reality sit-in structure 

(much like a pod, though the inside is lined with a screen) in which I was able to “guide” a 
satellite closer to mars in order to study its ravines and crevices rather closely. The monitor 

added that this technology was originally proposed to help with space exploration but the 

Institute was also research more terrestrial uses, including exploring radioactive sites. The last 

technology I tested at the Chiba Institute of Technology was an augmented reality-based 

technology purely for entertainment. Much like the later discussed SMALLab, a projector from 

the ceiling projected a motion-tracked game onto the floor, allowing the audience to hit asteroids 

away with the goal of dodging or hitting away any oncoming objects.  

 I then traveled to Los Angeles where I tested various technologies both in development 

and available for commercial use. I first visited Mark Mine at Walt Disney Imagineering where I 

was able to experience “The Dish”. The Dish (Digital Immersive Showroom) is essentially an 

all-white room (with curved corners) in which six projectors (all attached to the ceiling) project 

imagery onto all walls and surfaces. Participants in the Dish are required to where motion-

tracked head gear (here in the form of a top hat) and stereo 3D glasses. They then are given 

joystick-style controllers that can zoom in, zoom out, and navigate the imagery if need be. Here I 

tested the virtual tour of the Cars Land, a walk through Disneyland, and lastly a walk through a 

mystical rainforest that, with a step through a doorframe, turned into a 60’s style living room 
complete with a fireplace, record player, and a seemingly comfortable projected sofa. Mark 

explained to me that the technology had been used in the designing of the Cars Land in Disney 

California Adventure, ultimately saving them millions of dollars. He explained that in modeling 

the area first in The Dish, the team at Disney Imagineering was able to realize a design flaw in 

the park before park construction began. More specifically, it was found that from the park-goers 

perspective (explored from within The Dish), the layout of the area of Cars Land was not 

cohesive with the layout of the neighboring park area, breaking the illusion of Cars Land and 

breaking the Disney experience. Luckily, through VR exploration, this conflict was noticed 

before-hand. Mark also went on to explain how many other companies would come in to utilize 

the capabilities of The Dish. One example, he explained, was NASA’s Jet Propulsion Lab. Mark 

explained that the JPL would often come in to explore their designs within The Dish with goals 

to better facilitate the designing stages of jet propulsion engineering.  

 I then attended the Digital Town Square hosted by the Entertainment Technology Center 

at the Institute for Creative Technologies at the University of Southern California. This event 

served as a meeting and a series of workshops for virtual reality professionals (think 

DreamWorks Animations, Disney Imagineering, etc.) in which groups discussed problems and 
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solutions within VR narratives and storytelling. Here, I tested new content for the Samsung Gear 

VR Innovator HMD from Reel FX, HMD content from Funktronic Labs in collaboration with 

Leap Motion, and Nonny De La Pena’s Project Syria. 

 The following day at the Mixed Realities Lab (MxR Lab) I took a testing tour with design 

engineer Thai Phan. We first observed the military-funded HMD content in which the viewer 

could navigate in a virtual Middle Eastern military base. Phan further explained that the HMD, 

along with an omnidirectional treadmill could be used for training military personnel but 

concluded that because of the wider field of vision, motion sickness was more apt to occur. He 

explained that this technology and this military-based program in particular was designed to 

further research the effects of VR in relation to Post Traumatic Stress Disorder. We switched our 

attention to a rather different form of a HMD. The second HMD we viewed was a mixture of 

projection-based VR and HMD VR. It was essentially a head mount on which a projector sat 

above the eyesight of the viewer. This projected imagery into whatever direction the viewer 

turned his head as long as the surface was covered with a hyper-reflective, glass-embedded black 

cloth created by the MxR Lab. This technology will also be utilized for military training, 

specifically monitored training in which the monitor is active within the program, as projected 

imagery can be programmed to differ from person to person. He explained that the current MxR 

research in regards to this project was focused on making this experience applicable to military 

combat training situations involving multiple personnel. We moved into the demo showroom 

where we viewed the FOV2GO, a mobile device viewing attachment created by Mark Bolas. 

Thai demonstrated the use of the FOV2GO on mobile educational applications and then brought 

out its successor, the inVRse. The inVRse, as stated by Thai, was designed specifically for 

educational uses, though the content can range from entertainment to educational in its self. He 

explained that currently, the MxR lab was working towards collecting funding for the inVRse so 

that the MxR team could further push towards aiming its content for educational uses. 

 Later that afternoon, I met and interviewed Paul Debevec and was able to sit inside and 

examine a form of the Light Stage, one of his revolutionary methods of capturing photo-realistic 

graphics by utilizing light to create realistic virtual characters for entertainment purposes as well 

as training and educational purposes. The Light Stage is instrumental in that it further allows for 

virtual experiences to cross the “uncanny valley,” a kind of threshold needed to be passed for a 

virtual experience to be believable or realistic. It had been utilized in many works of major 

motion picture as well as many other projects such as the 3D capturing of President Barack 

Obama on June 9th, 2014.2 

 In order to get an accurate current market understanding, I created a market survey. 

Showcased in Appendix C, the Market survey focused on quantifying the awareness of VR in 

the target demographic, identifying the media utilized by the target audience, identifying the 

technological priorities of the target demographic, and identifying the influencers behind the 

choices made by the target demographic. The survey was conducted to collegiate-level men and 

women who were active on social media, ages 19-28. The survey results served to support the 

                                                           

2
 Günter, Waibel. "Smithsonian Creates the First-ever 3D Presidential Portrait." Smithsonian 

Institution Digitization Program Office. Accessed January 2, 2015.  
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information and conclusion behind the market analysis. This survey (conducted towards the 

target demographic of VR described later in A Present Day Market Analysis) aimed to obtain 

information on the technological prioritization and habits of the target demographic both in 

regards to entertainment technology as a whole and in regards to VR. 

State of the Literature 

 Though virtual reality may seem like a futuristic concept, the first virtual reality 

technology has been around for decades. To virtual reality enthusiasts and specialist, as ever-

exciting as it is, virtual reality is not a new concept. That being said, it is an incredibly strange 

occurrence that many members of the general public still believe that VR technology is exclusive 

to the realms of fantasy within science fiction. To further dispose of this misunderstanding, I will 

briefly go over the history of virtual reality and begin to introduce the idea of the virtual reality 

market in an easily comprehensible language so as to promote the education of virtual reality to 

new comers of the subject. 

The first ever virtual reality technology was created in 1957 by Morton Heilig.3 His 

invention was the Sensorama, [Fig. 1] an arcade like experience that encompassed the senses of 

sound, smell, touch, and sight. He later in 1960 created the Telesphere, [Fig. 2] the first-ever 

head mounted display. This inspired many to more heavily focus on immersive environments 

and simulation experiences. In 1966, Thomas Furness (who had been working with the Air 

Force) created the first flight simulator.4 Its current-day successor is still used today for basic 

flight training. From this point forward, virtual reality began to gain industry interest. With the 

birth of arcade culture and gaming culture the possibilities of entertainment technology seemed 

limitless. I will now fast forward to 1980. Arcade culture had blossomed with incredible speed 

creating a technological “whiplash” of sorts. In 1980, the Atari Crash took place.56 Due to market 

inflation, console flooding, and many other factors, Atari, a popular entertainment technology 

company, lost 97% of its revenue.7 This proved not only detrimental to the gaming culture but 

also to the advancement of entertainment technology as a whole. For the next few years, virtual 

reality technology began a decline. “In the mid-’90s, VR as an industry basically closed up shop. 
Though still used in the sciences, those eager to bring VR to the masses found themselves 

overshadowed by a glitzier, more promising technological revolution: the internet.”8 From this 

point, VR went “underground” and it was not till rather recently, around 2012, that virtual reality 

regained momentum in its journey forward. It is important to note that while VR was absent 

from the public eye, it was not still in progression. Various industries utilized VR technologies in 

the 90’s including, but not limited to; the entertainment industry, the field of psychology, the 

                                                           

3
 "Inventor in the Field of Virtual Reality." InventorVR. Accessed March 19, 2015. 

4
 Matthew Schnipper. "The Rise and Fall and Rise of Virtual Reality." The Verge. Accessed 

January 18, 2015. http://www.theverge.com/a/virtual-reality/intro. 
5
 Ibid. 

6
 Nadia Oxford "Ten Facts about the Great Video Game Crash of '83 - IGN." IGN. September 

21, 2011. Accessed March 4, 2015. 
7
 Ibid. 

8
 Christopher Mims "Whatever Happened to ... Virtual Reality?" MIT Technology Review. 

October 22, 2010. Accessed January 25, 2015. 
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architecture industry, and many more. This progression was sparked by the creation and 

popularization of the Oculus Rift, created by Palmer Luckey. Luckey’s invention and vision for a 

cost efficient, mass producible virtual reality head mounted display (HMD) forged a path for 

hundreds of like-minded VR enthusiasts to create their own versions of HMDs. This new chapter 

in VR technology has also served as a welcome for professionals across various academic 

disciplines as well. Now, the field of VR is no longer exclusive to artists and engineers but rather 

a quite broad field in which professionals from all industries can come together to work on a 

vision for a future founded in immersive environment technology.  

However, I can not progress in my study of the market for virtual reality without first 

addressing the declension of VR technology in the 90’s. At the time, it must have been 

unpredictable that virtual reality would recede from the public eye. With hundreds of virtual 

reality products in development, excitement in the general public was mounting, inspiring more 

and more creators to join the VR force. Many products gained mass adoration such as the 

Virtuality [Fig. 4] gaming systems by the Virtuality Group, the Cybermaxx HMD’s [Fig. 3] by 

Victormaxx, and the VFX-1 HMD’s created by Forte Technologies, all early forms of 
entertainment-based virtual reality.9 With all of these promising forms of virtual reality springing 

into existence, industrial professionals started to pay attention. Thus, various technology journals 

(such as the CyberEdge Journals) and virtual reality newsletters began circulation, aiming to 

inform the public about the virtual reality programs that were predicted to be in market within 

just a few years.10 I can gain an inside look at how professionals of the VR industry in the 90s 

predicted VR to evolve within the next few years with a few words from Nicholas Negroponte, 

Founder of the MIT Media Lab who in 1993, stated “I expect that within the next five years more 

than one in ten people will wear head-mounted computer displays while traveling in buses, 

trains, and planes…. One company, whose name I am obliged to omit, will soon introduce a VR 
display system with a parts cost of less than US$25.”11 In retrospect, this statement sounds naïve, 

however, at the time, it seemed plausible. In fact, one could easily make a modern comparison, 

as some of the things that were hindering the progression of virtual reality in the 90’s are still 
present today, yet, many companies are predicting virtual reality technology to become marketed 

at a consumer level within several years.12 Some of the most important hindrances of virtual 

reality in the 90’s are as follows; the lack of technology to create successful high-speed tracking, 

the high-cost, the unrealistic graphics, the lack of high-speed computing programs to keep up 

with an interactive environment, and the poor marketing.13 Though the tracking, costs, graphics, 

and programs issues were unavoidable, objective problems with the technology that was 

available at the time, the marketing issues might have been prevented.  

                                                           

9
 Christopher Mims. "Whatever Happened to ... Virtual Reality?" MIT Technology Review. 

October 22, 2010. Accessed January 25, 2015. 
10

 Matthew Schnipper. "The Rise and Fall and Rise of Virtual Reality." The Verge. Accessed 

January 18, 2015. http://www.theverge.com/a/virtual-reality/intro. 
11

 Ibid Christopher Mims. 
12

 Mark Mine. "Mark Mine, Walt Disney Imagineering." Interview by author. February 19, 2015. 
13

 Durlach, Nathaniel I., and Anne S. Mavor. Virtual Reality: Scientific and Technological 

Challenges. Washington D.C.: National Academies Press, 1995. 



12 

 

Target Consumers 

 Based off of the commercials gathered from the 90’s, [Fig. 3] [Fig. 5] [Fig. 6] [Fig. 7] 

the target consumers of Virtual Reality technology as a category were predominantly men, ages 

16 to 25, who were interested in technology, science fiction, gaming, entertainment technology, 

arcade culture, and immersive environments. Their main media platforms were television, arcade 

games, movies, out-of-home, radio, and word-of-mouth. The target market income range is 

predominately middle class to upper class. 

Market Settings 

 Virtual reality marketers and advertisers in the 90’s implemented both National and Spot 
campaigns. From the advertisements I’ve researched, larger, well-known, and better funded 

companies were not city-specific in their advertising, however, smaller, independent, 

technological companies implemented Heavy-Up (or city-focused advertising) methods into 

cities in which residents were more technologically savvy such as Los Angeles, New York, etc. 

The cities were chosen, I believe, based on their Category Development Index (CDI) rather than 

their Brand Development Index (BDI) as virtual reality was, at this point, a relatively new study, 

calling for more overall awareness rather than brand competition. Put simply, CDI is an 

audiences’ interest towards the overall product (virtual reality) rather than a specific brand 
(Nintendo, Virtuality, Victormaxx, etc.).  

Insight Analysis 

 The key insight (concept created by target market observation)14 behind many of the 

advertisements is largely related to the advancements of technology at the time. These 

advertisements and marketing strategies were created at a time when the general public was in 

constant awe of the incredible technologies promised soon to be reality by prolific science 

tycoons. With the internet budding and technologies around the world evolving with speed, the 

possibilities of the future seemed endless. The previously listed target audience demographic was 

faced every day with new choices in entertainment technology, keeping them inspired and open 

to the world of science fiction that was becoming science fact before their very eyes. That being 

said, I can gather that marketers from this time used this fascination for the impossible to 

advertise virtual reality with an insight that it was the technology of the future. This same insight 

inspired crowd excitement for movies like Tron [Fig. 8] and Lawnmower Man [Fig. 9] and 

pushed visionaries to strive to bring the technologies seen in Hollywood to real life. 

Message Analysis 

 The messages most prevalent in virtual reality marketing in the 90’s were almost all 

categorically utilizing Preemptive or Unique Selling Point (USP) strategies. Preemptive 

strategies are by definition, strategies that lay claim to an aspect of the product. For example, 

messages that promote “being first”, “being original”, or “being best.” Unique Selling Point 
strategies are messages that showcase the differences that make a product unique amongst its 

competitors.15 The early virtual reality advertisements I am analyzing in this study utilize the 

preemptive message by claiming to be the “first immersive environment head mounted 

                                                           

14
 Thompson, Matt. "Message Strategy Analysis." Lecture, Creative Strategies from Florida State 

University, Tallahassee, March 17, 2015. 
15

 Ibid 
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displays!” or the “first look into the future of entertainment!” They also utilize the USP strategy 

by being “the only commercially used VR technology” or by advertising the fact that immersive 
environment experiences in virtual reality are exponentially different from other entertainment 

technology experiences in video games or movies.  

Objective Analysis 

 Since virtual reality was just coming into the public eye at this point, the objective, I 

believe, was not to promote sales or to create brand image, but to raise overall awareness and to 

inform the market about the possibilities of virtual reality. [Fig. 7] As participants in a relatively 

new market, virtual reality technology developers could afford and perhaps even benefit from 

raising public excitement and interest as a whole rather than promoting their own progression 

and products. With this in mind, you can see that the advertisements I have chosen to analyze do 

not state to be better than other VR technologies but instead allude to being better than other 

forms of entertainment technology. Here, it can be seen that the main market competitor for VR 

technologies is not other VR developers but rather other media platforms such as television 

shows, movies, and video games. [Fig. 7] 

Present Day Market Analysis 

Target Consumers 

 In the advertisements I will be analyzing within this section, [Fig. 11] [Fig. 12] [Fig. 13] 

the target consumers are Men and Women, ages 18 to 40, who are interested in science fiction, 

gaming culture, technology, entertainment, and science. Their most utilized media platforms are 

digital-out-of-home, social media, cellular applications, event-based, television, word-of-mouth, 

and internet. This market is putting a heavy emphasis on getting the attention of the millennial 

generation, the generation most interconnected with one another through digital interfaces so as 

to better utilize the power of word-of-mouth message communication. The target consumer 

income range is lower middle class to upper class. 

Market Settings 

The market settings for VR in the present vary from company to company. However, 

most companies are utilizing Spot campaigns, appealing only to extant interested groups at 

events or within technology-based media rather than appealing to the nation as a whole. I might 

be able to accredit this to market advisors as they may be wary of recreating the declension of the 

90’s in that premature national campaigns might be detrimental to a product that has yet to 

become affordably commercially available. However, the Spot and Heavy-Up campaigns are still 

focused in cities with technology-savvy residents such as Los Angeles, New York, etc. just as 

they were in the 90’s.  
 However, one of the greatest differences between the present day market and the market 
in the 90’s is the prioritization of BDI over CDI. As previously reviewed, the past virtual reality 
market valued Category Development Index over Brand Development Index as it was more 
important to raise overall awareness over brand specific awareness. In the present day, virtual 
reality technology developers have pre-established brand perception with technology enthusiasts 
(Sony, HTC, Samsung, Microsoft, etc.) and rather than raise overall VR awareness, they prefer 
to draw from their extant, brand-specific consumers. This leans the market towards BDI, 
allowing for a decrease in overall awareness of virtual reality but an increase of brand specific 
awareness with large, multibillion dollar developers. 
Insight Analysis 
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 In our present day society, the key insight driving the market for virtual reality is 
astonishingly not wholly unlike the insight driving the market in the 90’s. This is not because our 
society have not advanced technologically but rather because of the fact that the youth in our 
generation are so interconnected as well as updated on developing technologies (Appendix D 
Survey results show that a majority of the target audience are both interested and updated with 
technology advancements). From personal observation, I’ve noticed that there has been a new 
trend of interest within the fields of science and technology amongst the millennial generation. 
With the popularization of ‘scientific celebrities’ such as Neil DeGrasse Tyson, Bill Nye, 
Richard Dawkins, and Stephen Hawking, many of todays’ youth have become enchanted with 
the ideas of the impossible and futuristic. I can almost say that there has been a rebirth, recently, 
of interest in the future and the ‘mythological,’ in a sense. There is a strong example of this in 
just considering the titles of the head mounted displays themselves. The Sony Morpheus HMD 
[Fig. 12] was named after the ‘God of Dreams’ from Metamorphoses by the Roman poet, 
Ovid.1617 It was named thus and created with the concept of a gateway into a world of the 
fantastical in mind, immediately relating it in the perception of the consumers to the ancient 
mythological gods. Another popular example would be the CAVE Projection-based VR systems. 
Named so after Plato’s Allegory of the Cave. With the attention of the millennials, virtual reality 
advertisements have reverted to showcasing the incredible and capitalizing on the fact that the 
‘future is now’. 
Message Analysis 

 With this insight in mind, virtual reality marketers began to idealize a message strategy 

focusing on the creative. The strategies most utilized in present day marketing are Preemptive 

strategies and Unique Selling Point strategies. Though the preemptive messages within ads have 

not much evolved from the pre-discussed 90’s strategies, the Unique Selling Point messages are 

something quite unique to this era of technology. Though this strategy is somewhat abstracted in 

VR technology advertisements, it is still the inherent core message strategy utilized. I can see it 

in examples of the Oculus promotional video in which the Oculus promoters give specific details 

about their competitor technologies and compare them to their own. The entirety of the video is 

filled with facts that delegitimize competitors in the race towards a mass-producible VR HMD. I 

stated that this was unique to this era of technology because in no era before have there been 

such strong competition between technological companies. In the present society, developmental 

bias is so prominent that many consumers go so far as to refuse to acknowledge the technological 

advancements of a company that is a competitor of their normal supplier. This makes for more 

direct and bold USP messages, forcing companies to delegitimize their competitors in order to 

progress. Note in [Fig. 13] how the oculus advertisement showcases its E3 Nomination and its 

title reads ‘truly immersive virtual reality.’ 

Objective Analysis 

The main objective in current VR advertisements is to lay claim first. With a variety of 

different technologies in development, there is an increase in ‘clutter’ meaning that messages are 
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getting lost or mixed in with other messages,18 losing effectiveness and overall, not reaching the 

target market. Perhaps it is this reason the USP strategy has had to evolve so boldly. Without a 

bold statement, the message will simply disintegrate into the chorus of developers claiming 

uniqueness. Thus, in laying claim to a product first, developers can cut through the clutter and 

create a lasting impression. I can see an example with the Oculus Rift. Though it might not be 

the most developed or the least costly, The Oculus Rift was the first widely and wildly 

publicized head mounted display. After its introduction into popular media, all other 

developments seem to pale in comparison to the untrained eye. The structural details of these 

later-publicized HMD’s are brushed away as early technological adopters and niche influencers 

(think YouTube technology celebrities and technology-based online news sources) have already 

formed a brand image for the Oculus through word-of-mouth.19 Because of these preconceived 

concepts held by the target audience, marketers are finding it increasingly difficult to lay claim 

first and show the consumers why their products are worthy of attention and funding. 

Thankfully, the target market of the VR ads we are analyzing have evolved to include 

both men and women. In the past, there was a stigma associated with gaming that it was not only 

detrimental to the social life but also exclusive to men. However, gaming and entertainment 

technology as a whole have become widely accepted in present day society as norms, allowing 

for video game technology to be experienced in a non-gender-biased market. This growth in 

acceptance has brought forward female technological innovators, developers, and designers and 

has overall raised awareness for the virtual reality phenomena. By excluding an entire gender 

from the birth of its marketing, (Compare [Fig. 7] to [Fig. 10]) the 90’s campaigns limited 
incoming revenue and stunted the growth of VR as a whole. 

 The market setting for virtual reality has also improved. Because of the fact that more and 

more people are becoming technologically aware (Appendix D shows that all members of a 

small sample of the target audience were aware of VR), VR campaigns need not be limited to 

spot marketing in heavily populated, more innovative cities. Now, VR campaigns, should they 

chose to, could be nationally advertised successfully. Though there is not enough commercially 

available product to begin a national campaign, in the future, I predict that national campaigns 

could be incredibly successful in raising both awareness and VR adoption rates. Though I don’t 
foresee a decrease in BDI-marketing, I do believe that the fierce competition between brands 

could prove to be the defining aspect of technology development that pushes VR dreams into 

reality. 

 Though usually, a stagnant insight might be detrimental to the growth of an industry, I 

believe that the insights previously discussed will be sufficient for at least several more years. 

This profound sense of wonderment and hunger for the impossible has brought on more creative 

innovators and thus, introduced a variety of perspectives into what was once a very straight-
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forward, mechanical field. Though I would have expected all of the past market aspects of virtual 

reality to have negative consequences, through my research I have formed the opinion that 

perhaps this insight has carried over throughout the years and has reignited the present-day flame 

for virtual reality. 

 I touched previously on the notion that competition in modern VR could be the force 

necessary to push VR further. With hundreds of developers creating varying forms of virtual 

reality at once, there is a constant demand to be better, more efficient, and less costly in 

technology design and development than the competition.  Because of this constant competition, 

VR has been evolving more quickly than ever before calling for closer release dates and more 

content production. Now, the impossible is approaching reality at break-neck speeds and I can 

infer that it will be very soon that a technological company wins the “race” against the others and 

releases the first, commercially available, and affordable virtual reality. 

 Within this market analysis, I must also look at the changes in objective. Though it may 

be too early to be able to properly assess whether the evolution of our objective is detrimental to 

the market growth, I would like to believe that it can prove beneficial. As a quick review, the 

objective of the past market was to raise overall awareness about virtual reality as a category. 

Now the objective is to raise awareness as a brand. The reason this may prove detrimental is that 

the VR market is not yet at a stage of public awareness where individual technologies might be 

recognizable (if not for their producers, i.e. Google, Sony, Facebook, etc.) However, this does 

not mean I can simple ignore these multi-billion dollar sponsor companies. Perhaps with their 

help, the current market can afford to focus on individual company advertising, as it has been. 

The present-day market is not only more welcoming towards virtual reality, but virtual reality 

enthusiasts as well, cultivating a new generation of virtual reality professionals, willing to work 

to bring the technology into the public. 

 

Industry Evaluations 

 

 Now that I have evaluated both the past market and the present market, I can turn my 

focus to the modern day uses of virtual reality in various industries. So far, I’ve only studied 
virtual reality in relation to the field of entertainment. However, virtual reality is currently being 

utilized in a plethora of various industries and fields. I will go over the uses of virtual reality and 

further explain how virtual reality will be predicted to evolve within these fields in the future. I 

will also provide present-day examples of virtual reality implementation into various industries. 

 As previously discussed, virtual reality is essentially a combination of art and technology. 

That being said, the field of fine art is perhaps one of the greatest benefactors of the development 

of virtual reality technology. Virtually all content on virtual reality technology can be classified 

as art because of the enveloping experience inherent in the technologies’ nature. The 
development of virtual reality technology has revolutionized the art industry by providing an 

entirely new medium on which artists can portray narratives or induce emotions from their 

audience.  

 One perfect example of a virtual reality narrative (which can also fall under the topic of 

communication) with the ability to induce emotion is Nonny De La Pena’s (Appendix E) 
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Immersive Journalism piece, Project Syria.20 “Immersive journalism piece uses new virtual 

reality technologies to put the audience “on scene” and evoke the feeling of “being there.” This 
is a two-part experience. Using first scene replicate a moment on a busy street corner in the 

Aleppo district of Syria. In the middle of song, a rocket hits and dust and debris fly everywhere. 

The second scene dissolves to a refugee camp in which the viewer experiences being in the 

center of a camp as it grows exponentially in a representation that parallels the real story of how 

the extraordinary number of refugees from Syria fleeing their homeland have had to take refuge 

in camps. All elements are drawn from actual audio, video and photographs taken on scene. 

Utilizing the real time graphics of the Unity game engine and sense of presence evoked through 

high resolution virtual reality goggles and compelling audio, Project Syria takes the audience to 

the real events as they transpire.”21 In regards to the use of multisensory experiences in 

narrative, De La Pena stated “I think we all know that it seems to be an inherent part of being 

human to need, to want, to feel the story and I think in VR we have the opportunity to use 

evocative and unfolding moments to really tell good stories and things that matter.”22 However, 

Immersive Journalism might one day have a darker purpose. On the subject, Phil Lelyveld from 

the ETC at USC states “technology is morally neutral. It can be used amazingly for bad things as 

well as good things. Nonny’s work could definitely be used for propaganda because any sort of 
interpretation of reality has a spin on it. Fortunately she’s spinning it in a way that wants to 
generate empathy and allows you to identify with one side of an issue which you could just as 

easily spin it the other way around.”23  

In regards to more visual art-based application of virtual reality, I turn to another 

prominent artist, John Adamczyk, better known as ‘J-Walt.’ “J-Walt is a performer interactive 

designer, filmmaker, graphic artist, and composer”24 who created a visual art performance titled 

Spontaneous Fantasia. Spontaneous Fantasia is essentially a virtual reality performance in which 

Adamczyk visibly builds a world onto the screen behind him using basically a computer in the 

shape of a guitar. The piece reflects a musical number and the world behind him paints a 

narrative within the performance. In the finale, the evolution of the virtual world throughout the 

piece is apparent, allowing for fantastic commentary on the seemingly limitless possibilities of 

virtual reality within the realm of art.25 

Some of the most important features that virtual reality can offer to the realm of art are as 

follows: its ability to provide multisensory experiences, its audience immersion, and display of 
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content. Throughout the entirety of art history, artists have sought to draw emotion from their 

audiences. Whether it be Marcel Duchamp shocking the world with his work Fountain or 

Francisco Goya inspiring a revolution with The Third of May, art has always served as a way for 

artists to force audience members into sympathizing with varying perspectives. With this in 

mind, not many other mediums of fine art can build passion in their viewers quite like virtual 

reality. While works like Fountain and The Third of May are rather limited visual stimulants, 

virtual reality pieces like Project Syria26 are all-encompassing visual stimulants, literally placing 

you in the narrative of the world of the work of art. To further explain why virtual reality 

experiences are so invaluable in story-telling, Nonny De La Pena states the following “I think we 

all know that it seems to be an inherent part of being human to need, to want, to feel the story 

and I think in VR we have the opportunity to use evocative and unfolding moments to really tell 

good stories and things that matter.”27 Ultimately, VR will revolutionize the way our society 

views art, regardless of what form it comes in. Whether it’s a performance piece built into the 
programming of a HMD or a narrative within a projection-based VR Space, the immersive 

experience only accessible through VR allows it’s viewer to broaden the range of expressiveness 

and creativity within art. 

VR applications in education are perhaps some of the most promising applications of 

modern technology. Virtual Reality education-based opportunities range from being able to 

intimately observe the structure of an element28 to being able to navigate through the nucleus of a 

cell all from the comfort of a classroom.29 Not only are there a limitless amount of learning 

opportunities in a VR-based curriculum, but there are also a plethora of different ways to learn in 

a VR classroom. Most forms of VR that are implementable in education are currently extant, 

however, they are also moderately expensive, leaving them exclusive to mostly private 

educational institutions. On the other hand, there are some technologies that are incredibly cost-

efficient. The first of these is a technology that was originally produced for mobile device-related 

virtual reality gaming. The FOV2GO was created at the Mixed Reality (MxR) lab at the Institute 

for Creative Technologies at the University of Southern California by Mark Bolas.30 “The 

FOV2GO Viewer is made of light, cheap material that is then cut into a form that can be simply 

folded together. Slide in some inexpensive lenses, tie the whole thing together and slip your iOS 

or Android device into the viewer and you get a professional quality “do it yourself” head-

mounted display system.”31 The FOV2GO can be created at any location with a 3D-Printer, as its 

template and instructions are open-sourced on the internet. The FOV2GO is not only cost 
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efficient in itself, but also has several versions, each suitable to a different mobile device. For 

example, the FOV2GO is applicable to iOS, Android, and the Samsung Galaxy Note while its 

successor, the “inVRse”32 is available for tablet-style devices (i.e. the iPad). This versatility 

allows for easy and broad adoption. While the FOV2GO for smart phones is a motion-triggered, 

visual experience, the inVRse is not only motion tracking and visual but also touch-screen 

applicable. This allows students (or gamers) to physically manipulate the VR experience. 

Perhaps the most important aspect of these mobile phone attachments are their prices. For a 

simple five dollars,33 mobile phone VR attachments are the most cost-efficient candidates for a 

mass-producible virtual reality technology for which education-based content has already been 

produced. For the “inVRse” the MxR lab has created an interactive chemistry textbook in which 

the viewer can manipulate various chemical elements to better understand the individual 

elemental components.34 While this content is still in development, it allows for a more 

immersive, realistic understanding of what are often learned as flat, 2-dimensional structures. In 

collaboration with a Korean lab, the MxR lab has also created an interactive program that allows 

the viewer to construct and deconstruct a vehicle, improving spatial reasoning skills as well as 

engineering and designing skills.35 

Another education-applicable virtual reality technology comes in the form of projection-

based, motion-triggered VR. At the Elizabeth Forward Middle School in Pittsburgh, PA, Dr. 

Todd Keruskin has begun to implement various forms of modern technology into his 

curriculum.36 As an assistant superintendent, he has begun the SMALLab learning studio. The 

SMALLab is essentially a room in which a projector projects various academia related programs 

onto the floor, allowing for children to interact with life-sized or even enlarged imagery through 

motion-tracking technologies.37 Here, students can take apart and put together a skeleton, study 

interactive charts and graphs, and much more. Dr. Todd Keruskin collaborated with Dr. David 

Birchfield at Arizona State University to bring an immersive learning experience to the students 

at his school. “Officially founded in 2010, SMALLab Learning’s title project (which stands for 
Situated Multimedia Arts Learning Laboratory) had been in the works for several years. Dr. 

David Birchfield led a collaborative team of nine co-inventors and twelve contributors at 

Arizona State University. The goal, says Birchfield, was to find a “holistic way to blend the 
disciplines” in a physically active experience. This is “embodied learning,” which is the 
combination of kinesthetic, collaborative, and multimodal components—people learning through 
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their bodies and by working together.”38 “This empowers students and allows them to become 

active participants in the learning process. With the technology itself, students and teachers are 

often learning side-by-side—or, as is sometimes the case, the students are the ones doing the 

teaching. But content-wise, interactive and collaborative learning encourage students to take 

charge of the material and their use of it.”39 Since its adoption into the Elizabeth Forward 

Middle School, the SMALLab has begun to spread amongst educational institutions. However, 

the technology is far from mass producible as the entire package is currently listed at 

34,999.00.40 This price is affordable in relation to most projected forms of VR (whose costs run 

into the millions)41 however, it is not affordable to the average learning institution. 

As I previously stated, I see the virtual reality technology applications in education to be 

the some of the most promising. This is due to the fact the VR technology offers a different 

approach to learning in which The viewer is completely immersed in the experience. Cory 

Ondrejka the co-creator of Second Life and now VP of engineering at Facebook stated “We are 

evolved to operate in 3D spaces. You can name and locate 1,000 things scattered around an 

apartment, but you can’t remember the file structure on your computer or the files on your 
desktop. We are very good at remembering spatial environments. VR has the advantage of being 

able to plug into that.”42  

The first form of history-based virtual reality I will analyze today can be utilized both 

through mobile-device attachments (not unlike the FOV2GO) and head mounted displays (not 

unlike the Oculus Rift). Virtual reality offers endless possibilities for a fresh look at art history. 

Through virtual museums, viewers can skip long museum lines and see classic art face-to-face. 

Many VR content developers have created virtual galleries of real-life art in which viewers can 

closely analyze artistic details and study art in a very private space. Rather recently this virtual 

gallery concept has been applied to a program created by Ziv Schneider entitled The Museum of 

Stolen Art43 in which the gallery solely consists of stolen art pieces. The aim was to familiarize a 

broader audience with pieces that have been stolen from major museums recently in order to 

facilitate the return of said pieces to their rightful owners. Other gallery type VR programs are 

accompanied with an in-program guide or a virtual person who can guide the viewer through the 

museum and provide extensive background information on the virtually displayed pieces as well 
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as provide information on the technology behind the VR program.44 There are also non-gallery-

based VR art history programs. These programs take the viewer into the past in order to see art 

history as it unfolds. A firm example of this is the Journey to Medieval, a program currently in 

development for the Oculus Rift in which the viewer can navigate through a town in Medieval 

Europe. 

Other applications into history include reconstructive applications. The specific content I 

will analyze in this section is not available on virtual reality technology but is very much so 

related to the general content fueling most historic VR works. Paul Debevec’s "The Parthenon" 

“is a short computer animation which visually reunites the Parthenon and its sculptural 

decorations, separated since the early 1800s. The film used combinations of time-of-flight laser 

scanning, structured light scanning, photometric stereo, inverse global illumination, 

photogrammetric modeling, image-based rendering, BRDF measurement, and Monte-Carlo 

global illumination in order to create the twenty-some shots used in the film.”4546 While, again, 

this film is not specifically classified as an immersive experience, it still showcases a virtual 

world and works to give us a hint into what sort of cinematic historical experiences someone 

could expect from VR. 

 When studying virtual reality applications in psychology, one name of prominence comes 

to mind, Skip Rizzo. At the Institute for Creative Technologies at the University of Southern 

California, Skip Rizzo, a psychologist and research professor,47 leads a team of researchers who 

have begun to research applications of VR in exposure therapy. Exposure therapy is when a 

patient “confronts their traumatic memories through a (guided) retelling of the experience.” The 
team “leveraged virtual art assets that were originally built for the commercially successful X-

Box game and combat tactical simulation scenario, Full Spectrum Warrior. The current 

applications consist of a series of virtual scenarios specifically designed to represent relevant 

contexts for VR exposure therapy, including Middle-Eastern themed city and desert road 

environments. In addition to the visual stimuli presented in the VR head mounted display, 

directional 3D audio, vibrations and smells can be delivered into the simulation. Now rather than 

relying exclusively on imagining a particular scenario, a patient can experience it again in a 

virtual world under very safe and controlled conditions.”48 Rizzo’s work with the ICT in the 
exposure therapy field of psychology have garnered government interest, raising funding for the 

project substantially. 
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 Another well renowned name in psychiatric VR is Jacquelyn Ford-Morie. Ford-Morie has 

worked closely with NASA for years developing a program to support psychiatric health during 

the duration of long space flights.49 Her project is explained as follows: “Astronauts who are part 

of long duration space flight missions (think Mars) need extra support to maintain their physical 

and psychological health. We are working with NASA’s Behavioral Researchers and Minnesota-

based Smart Information Flow Technologies (SIFT) to develop innovative solutions for such 

support in social and virtual worlds. Our Phase 1 project is called ANSIBLE (A Network of 

Social Interactions for Bilateral Life Enhancement).”50 These solutions include familial audio 

recordings, night-club setting communication options, and psychiatric options for the astronaut 

so that human kind is always seemingly close at hand.51 

 Just as decades of science fiction have predicted, virtual reality has begun to play an 

exciting role in engineering. From advantages in data logging, designing, virtual technology 

construction, and haptic feedback, the field of virtual reality has benefited infinitely from the 

progression of virtual reality. I will start with VR applications in designing. In my visit to the 

Tokyo campus of the Chiba Institute of Technology, I tested a projection-based program in 

which I was able to reconstruct a robot with a stylus on one touch-screen platform, and see it 

enlarged and projected onto the wall around me. I found my spatial-reasoning skills, my hand-

eye coordination, and my structural-design understanding challenged. I also found it infinitely 

easier (and I’m sure at an industrial level exponentially less expensive) to be able to instantly 
revert my robotic components to their original states without soldering or general disassembling 

whenever I made a mistake. On a larger scale application, the impermanence of designs in VR 

are incredibly cost-saving. No longer are the days of building failed, expensive prototypes, now, 

engineers can get the technicalities right the first time by first testing our product in a virtual 

world. 

 Furthermore, with haptic feedback technology, engineers will be able to determine 

pressure and movement through virtual reality.52 Haptic feedback essentially “refers to the 

science of touch in real and virtual environments. This would include not only the study of touch 

capabilities in different organisms, including humans, but also the development of engineering 

systems to create haptic virtual environments. The latter subfield is commonly known as 

computer haptics. This technology does for touch what computer graphics does for vision.”53 
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Haptic feedback in virtual reality helps engineers to better navigate through virtual worlds in 

order to ensure more precise, correct actions.  

 The final engineering application I will look at is the ability to mimic a human movement 

in VR. During my visit to the Mixed Realities lab at the Institute for Creative Technologies at the 

University of Southern California, I demoed technology (currently in development) that utilized 

the Microsoft Xbox Kinect in order to track motion from one area and relay it to another, 

separate area.54 Essentially, I sat down with an Oculus Rift, a pair of motion-tracked gloves, and 

a desk in one area while a robotic arm sat to my right, with a cube within arm’s reach. Within the 
rift I saw my hands as well as a virtual replica of the robot arm a few feet to my right. (Inside of 

the rift) With my hands, I was able to manipulate the virtual robotic arm. While I did this, the 

Kinect, relaying my movement, moved the robotic arm in coordination with my movements. 

Thus, I was moving the robotic arm without physically touching it at all. Eventually I was able to 

pick up the cube in the virtual world, thus picking it up in the real world as well. This technology 

is monumental. As Thai Phan, development engineer at the MxR Labs explained to me, “This 

technology will be especially useful in radioactive or hazardous material situations. One could 

manipulate the robot to complete a job within the hazardous area without putting his or her 

physical body in any danger.”55 

 Ultimately, virtual reality applications in engineering do not only save millions of dollars 

in the design stages of an engineering project but also have the ability to save lives. With virtual 

reality engineers can lessen prototypical failures and lessen work-related injuries by conducting 

physical work in a virtual world. They can also ensure the facilitation of building and designing 

communication, making the engineering process as a whole more simple at the industrial level.  

 While all of the previously mentioned industries are equally as important as another, no 

industry garners as much public interest and awe than the entertainment industry, as unfortunate 

or perhaps fortunate as that may be. VR applications in the entertainment industry have been a 

source of wonderment for the general public for as long as VR has been extant. Even today, 

many know very little about other industry applications while they know a plethora about VR 

gaming technology, immersive cinematic experiences, VR art pieces and the other forms of VR 

entertainment. First I will discuss virtual reality in gaming. In the evolution of the video game 

industry, virtual reality stands as the next logical step towards progression. With videogames 

quickly growing to require faster computing capacities, better graphics, and more immersive 

experiences, video game developers are constantly searching for better platforms in order to 

provide better overall, immersive experiences. This search has led to virtual reality gaming. As I 

have previously discussed, multi-sensory and immersive experiences provoke rather different 

emotions from their audiences than traditional forms of media. This phenomena has 

revolutionized the gaming industry, changing the way developers and audiences alike view 

narratives. With virtual reality gaming, players can experience the impossible ways they could 

never before. Virtual reality gaming comes in the form of projection-based gaming (Microsoft 

Illumiroom), Head Mounted Displays (Oculus Rift and Sony Morpheus), and Mobile device 

Viewers (FOV2GO, inVRse, Wearality SKY) utilizing everything from omnidirectional 
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treadmills, scent collars, and haptic feedback technologies in order to become multisensory 

immersive experiences. 

 The same emotion-provocative experience can be felt in virtual reality narratives. Though 

there has yet to be a full-fledged virtual reality feature film, many narrative pieces have been 

produced and dispersed into the VR market. These pieces utilize multisensory technology not 

only to evoke emotion but also to tell parts of stories that were previously impossible to tell. For 

example, virtual experiences allow you to smell the burning rubber of a car crash56 and feel the 

jolt of the car on a bumpy road which differ very much from being told how something smells 

and feels. 

 Other applications of VR technology in the entertainment industry include VR concerts. 

“NextVR has created a way to capture and then deliver live concert performances using special 

cameras. It can then play back the concert — in (their) case, Coldplay’s Ghost Stories concert — 

as a virtual reality experience. It makes you feel like you’re on stage with the band members, 

according to NextVR. The goal is to make it “better than being there,”57 the company said. “The 

company plans to release additional content in the coming months, such as sitting courtside at a 

game or in the front row of a major fashion show.”58 With these real-life experiences 

transitioning into the virtual world, there will be in increase in content and a decrease in console 

price due to increased popularity (keep in mind the industry will be borrowing brand popularity 

now not just from the funding companies (Facebook, Sony) but now from the performers as well 

who already have an established fan base), forcing HMD’s into mass-production. 

 

Conclusion 

 As I approach the end of this thesis, it is important to reiterate the main point but even 

further, it is important to note the future application of this thesis and begin a discussion based on 

the analytical market study and results obtained throughout the course of this research. 

Previously, I analyzed each individual component on the past and present market for virtual 

reality. In this section, though I will reiterate the main points, I will also discuss what these 

differences and similarities mean on the grand scale. Due to the change in target demographic as 

well as the changes present in societal trends I can infer, based on basic marketing and 

advertising principles, that now, while the insights driving virtual reality advertisements are in 

flux, is the ideal time for a change in both message delivery and strategy. However, because of 

the similarities in insight thus far, I see that many virtual reality marketers, be they on a 

developmental level or a commercial level, are hesitant to change message strategy. Ultimately, 

most marketers live in fear that the past may repeat itself in the form of a declension of virtual 

reality interest in the general public (as it did in the 90’s) and exercise precise caution in regards 
to VR marketing. However, this may adversely lead to a declension. As per fundamental 

advertising understanding, an audience will eventually tire of hearing a repeated and recycled 
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image. Risks and changes are, if not necessary, welcomed especially in such a forward, 

innovative field such as virtual reality. As for supportive evidence that this change will be 

welcomed, I can utilize the survey results. The survey has proven that a majority of the target 

demographic is supportive and receptive of virtual reality technology regardless of message 

strategy and marketing. This general public interest (of course relative to public awareness) 

offers a certain level of forgiveness for changes within the market meaning now will be the most 

prolific time for a market directional change.  

 A rather large portion of this thesis, technology development in virtual reality is perhaps 

one of the promising subjects for discussion. The original goal of this research project, that is, 

the goal at its conception, was to try to determine which form of virtual reality technology would 

be most quickly and efficiently ready for commercial mass-production. Through my research and 

analytical study of the various extant technologies and their applications within various 

industries, I’ve personally concluded that mobile-device attachment virtual reality viewers (much 

like the FOV2GO, the inVRse, and the Wearality Sky) are the most likely candidates for mass 

production and quick adoption within the public. These viewers are incredibly cost efficient for 

both the producer and consumer (with the FOV2GO open-sourced at $5.00)59 and are often 

compact additions (think David Smith’s Wearality Sky, a foldable and durable mobile phone VR 

viewer). They are also most easily adopted because of the fact that they aren’t completely 
separate entities from technologies that most of the target audience already have (see survey 

results) such as smart phones and tablets. They act as add-ons to extant, already popularized 

devices and are often accompanied by either free or low-cost content available simply from the 

applications store often found on smart phones60 (App Store, etc.) They are also easily navigated. 

One of the problems of early adoption in VR is the fact, as previously mentioned, this target 

demographic will have to transition from console-based gaming to motion-tracked gaming. 

However, with these smart phone additions, viewers can get the “best of both worlds” in that the 
technology introduces the ideas behind immersive environments but is still limited to a 

technology form that the target demographic is already accustomed to. Furthermore, content 

available even currently on this form of virtual reality is incredibly diverse. This content is not 

limited to virtual reality (specifically entertainment VR) but can also serve as augmented reality 

(utilizing the cameras attached to smartphones) which widens the application possibilities to 

exceed the fields of entertainment and join into the fields of engineering, design, and art.  

 Ultimately, projection-based virtual reality can be too expensive and head mounted 

displays, while high quality and cost efficient, still are nowhere near as cost efficient as mobile 

device viewers (while some may argue that due to their high quality they do not need to be.) 

With this in mind, mobile device viewers stand alone in their candidacy for mass production and 

general adoption. With this information, I can determine the literal meaning of these differences 

and similarities in order to conclude that the present day market circumstances position the VR 

market to be accepting to message strategy and delivery changes. As for future applications, both 

of these topics (the topic of efficient VR technology and the topic of VR mass production) are 
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vital for consideration in the creating of a virtual reality marketing campaign and ultimately for 

the progression and evolution of virtual reality technology as a whole.  
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Appendix A 

Interview Questions 
General Questions 

– How did you get into you field of study? 

– What idea or concept inspired you in the beginning, or recently on a specific project? 

– What do you believe is the future of immersive experiences? 

– What are some of the opportunities and challenges of the current range of commercially 

available, head-mounted displays? 

– Besides Oculus Rift, how do you forsee any forms VR becoming mass-producible? 

– One inhibitor of mass producible VR technology is its price, what do you think we can do to 

make VR more affordable? 

– What do you think are some untapped opportunities in the field of VR? 

– Is there any one technology or product you can think of that changed the course of VR? 

– Where do you see VR technology in 10 years? 

– What factors that thwarted general adoption in earlier VR technology developments might 

still be an issue? 

– What has been overcome or invented to allow the technology to move forward? 

– VR is very much so a combination of Art and Technology. Which of these two aspects more 

heavily dictates your work with VR? 

Interview Specific Questions 

Jacquelyn Ford-Morie 

- Because of my background as an artist, I find it hard to legitimize my research in VR 

technology. However, you have your Masters in Fine Arts and found a perfect balance 

between art and technology in your work.  

o How has your degree in Fine Arts influenced your career in VR?  

o How has it influenced your ideas in the field of VR? 

- In addition to researching the marketing of VR to a broader audience, I’m also researching 
VR in Art and Education. 

o In regards to your work in multisensory virtual environments, how do you think 

multisensory experiences relate to memory in an educational atmosphere? 

 For ex: in an art history class, a walk through a market in a virtual 15th 

Century Italy might be more memorable than a lecture. 

 The closest technology that I know of that could promote this type of learning 

environment is the CAVE. What do you think would be the most efficient 

way to implement such technology into a course curriculum? 

o Also in regards to your research in multisensory environments, how do you think 

they affect the viewing of digital art? 

 How could they be made more efficient or implementable into a museum 

setting? 

o In my past research, I’ve found that many technology-based exhibitions are not 

welcome in popular contemporary art museums.  

 Where do you see the future of VR going in a museum setting? 
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o Immersive environments can influence the mind in a way that books and movies can 

not. 

 How do you think this fact will revolutionize various major industries or 

studies (i.e. psychiatry, architecture, history, etc.) 

Mark Mine 

- NASA is regarded as one of the most prestigious and innovative forces in modern American 

Technology. 

o How has your work at NASA influenced your work with Virtual Reality? 

o How has it influenced your ideas and concepts? 

- Disney uses VR in a countless amount of ways. 

o Which of Disney’s current VR devices do you think is best fitted for educational 
uses? 

o Immersive experiences can influence the mind in a way that books and movies can 

not. 

 How do you think this fact will revolutionize various major industries or 

studies (i.e. psychiatry, architecture, history, etc.) 

-  In regards to immersive environment / virtual reality technology: 

o What are some recent trends you’ve noticed in developing technologies? 

o How far down the road until a member of the general public will have a virtual 

reality device in their own home? 

Nonny De La Pena 

- In my past experience conducting research dealing with social justice issues, I found that 

many members of the general public have a sort of “look the other way” mind set in regards 
to societal problems. 

o You’ve spoken before about audio and visual cues forcing the audience to experience 
a societal issue firsthand. How do you predict this will evolve in the near future when 

adding other senses to immersive environments?  

o Are there any project topics that you think would be suited for certain sensory 

stimulations? 

 (ex: the explosion audio cues you had in Project Syria) 

- It seems to me that immersive journalism is the most effective way to accurately portray a 

news event or issue. 

o How far down the road till everyone can afford to experience the news through an 

immersive environment?  

 On what technology do you predict this to be possible? 

o How do you think it can be converted for use in propaganda? 

 (As you mentioned in a previous interview that this might happen.) 

- In regards to audience acceptance of Immersive Journalism 

o What aspects of immersive journalism have you experienced to be most widely 

embraced? 

o And what aspects of immersive journalism have you experienced to be criticized? 
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Phil Lelyveld 

- In your blog on Bloomberg Business, you write “what ads say can make or break the 
emerging market” 

o This was written in 2010, what advertisement-based impacts have you observed on 

the receptiveness of the immersive environment and augmented reality field since 

then? 

o What aspects of virtual reality do you think will help to “make” the market? 

 In contrast, which do you think might bring about its failure? 

- On the topic of recent developments in augmented or virtual reality. 

o What do you think are some of the most innovative and successful technologies in 

today’s field of augmented reality? 

 Why do you think they are successful? 

o How far down the road until the general public can afford to experience augmented 

reality/Virtual reality in their homes? 

o What are some recent trends you’ve noticed in developing technologies? 

- How do you think augmented/virtual reality will revolutionize various major industries or 

studies (i.e. psychiatry, architecture, history, etc.) (Rothenberg Ventures) 

Paul Debevec 

- What kind of projects are you most excited about seeing the Light Stage implemented on? 

o Where did your ideas for not only the light stage but the high resolution face 

modeling come from? 

o What kind of ideas still inspire you in recent projects? 

- You said earlier you were interested in VR applications I education. What kind of 

technologies do you think would be best for integration into a course curriculum? 

- Nonny talked about how her work could one day be used for propaganda because it’s so 
emotional, what are your thoughts on kind of a ‘dystopian’ type of future for virtual reality. 

o Is there any way you can think of to monitor VR development and steer it from that 

sort of use? 

o Do you think consequence systems (like those implemented in games like Heavy 

Rain and Bioshock) could be implemented into virtual reality? 

- Going back to education, with your work on the Parthenon, how do you think that kind of 

idea will change the way we view history? 

o Do you think you would ever do another history–based project like that? 

-  
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Appendix B 

Interview Transcriptions 

Nonny De La Pena Interview. Feb, 19, 2015 

M: In my past experience conducting research involving social justice issues, I found that many 

members of the general public have a sort of “look the other way” mindset when it comes to 

problems. You’ve spoken before about audio and visual cues being a way to force the audience 
to pay attention to a societal issue. How do you think this will evolve in the near future with 

adding other senses to immersive environments? 

N: So you can talk to Jackie (see Appendix E, Jacquelyn Ford Morie) about some of the things 

that senses do. I think that, of course, one of the things that we will end up doing will be tactile 

stuff I’m certain that at a certain point. There’s this crazy group that I’m dying to reach out to 
and they’re using audio waves that allow it so that you don’t have to wear anything. So if there’s 
this explosion in the virtual world you would have felt the blast, without sound because its audio 

that you can’t hear but you can feel. So I think that in the future we’re going to be using these 
kinds of technologies to create these experiences instead of that way of putting of a suit and 

having these things that press up on your body though I’m sure we’ll use that too though they are 

a bit more invasive. But we’re going to see that it will be a safe and easy way to get sensations. 
That’s been a really exciting development. 

M: Are there any project topics that you can think of that would be suited for certain sensory 

stimulations? 

N: When I make documentary films, even if they’re older, the best moments happened when an 
event transpired that represented a real, larger issue. So to me, anything that can do that, anything 

that can really be evocative of an issue that touches on lots of lives by creating a moment that 

they can connect with, that can take away the statistic and put a face on it, can impacting the way 

they think. And one of the problems that I was faced with was how to do that with a million 

refugee children’s lives and I think that you always have to ask “what’s the thing that unfolds in 
front of you?” So I think that’s one of things that for a story teller you constantly struggle for. 
There’s this very interesting stuff about systems like how could games help us understand better 

system structure but I love using VR really to tell stories. I think we all know that it seems to be 

an inherent part of being human to need, to want, to feel the story and I think in VR we have the 

opportunity to use evocative and unfolding moments to really tell good stories and things that 

matter. 

M: It seems to me that immersive journalism is the most effective way to accurately portray a 

news event of issue. How far down the road till everyone can afford to experience the news 

through immersive environments? 

N: so just a few years ago, every one said “okay well you can’t use smart phones because people 
around the world don’t have smart phones” well guess what, smart phones Smart phones have 
become hugely popular. So there’s many technologies that have been moving very quickly that 
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you can put VR experiences on a smart phone so I don’t think this is going to be a problem or a 
complicated space, I just think that it’s certainly the amount of time that before we learn what’s 
the language of building VR on the phone and what’s the limiations. It’s like when we have 
certain TV shows and we’ll think they’ll be successful but they turn out to be boring and awful. 
We’re going to make these types of mistakes in VR until we find stories that are good.  

M: You mentioned in a previous interview that you can see immersive journalism going into 

propaganda. How do you think it could be converted to this? 

N: Because you can do this embodied experience that is very natural and more believable, and I 

think that the less we offer audiences this sort of critical thinking about this all then we get to a 

point to where people just accept whatever they experience there as fact. I think this is something 

that journalists always have to think about from propaganda posters to film used in the Nazi era 

to photographs being doctored. This is not a new problem, it’s just one that I’ve been thinking 
about since the development of virtual reality and I think we need to definitely be mindful of this 

as well. 

M: In regards to audience acceptance of immersive journalism, what aspects of immersive 

journalism have you found to be most widely embraced by audiences? 

N: Its one of those things that it’s not even aspects it’s just a matter of before and after. If you 
haven’t done it before, it seems like a crazy concept but when you do it, you recognize the fact 

this is a perfect viable space for telling stories and I would suggest that it’s about people having 
their first experience with a television set or a phone. People have this moment of “oh I see how 
this can be used for a variety of different, amazing stories.” 

M: And finally, what aspects of immersive journalism have you experienced to be widely 

criticized?  

N: Plenty have been criticized many, many times because it’s a subjective experience where it’s 
a fully embodied experience and that gives me much more editorial control. How do people 

know that this is an objective thing when the graphics are not perfect they’re not real? My 
argument is that I don’t want to over simplify. You know, 2-D lines on a page, we read the text 

and it has meanings and it’s the same thing. We know there are things that are real and not real in 
the 3-D worlds. I honestly think it’s a short term problem not a long term problem and that’s the 
reality of it. 

Mark Mine Interview. Feb, 19, 2015 

MK: How do you think virtual reality technology will influence various major industries such as 

architecture, psychiatry, or history, etc.? 

MM: People are looking into the potential applications of VR technology into many different 

industries. It’s really been successful at Disney just because of the unique nature of the things we 
create and the fact that what we’re selling is a guest and user experience and so it is very helpful 
for us to be able to simulate what our attractions and our experiences are going to be like from 

the guest perspective. It’s been successful in places like the automotive industry and industries 
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that deal with very complicated data sets. Its very helpful to be able to be exposed to these 

directly in 3-D. Certainly gaming and other entertainment industries will be one of the first areas 

that we’ll see kind of a widespread adoption of that but even that will be kind of limited initially 
just because soe of the issues of nausea and discomfort in wearing the devices. But ultimately I 

ca see people becoming very engaged in these kinds of environments  because as the quality of t 

the graphics gets better, the quality of the tracking gets better it will be so compelling, almost 

overwhelmingly compelling. 

MK: I agree, you said you see people using VR and it being very emotional for them, how do 

you see this evolving within the next ten years? 

MM: Well all of the technology is just getting continuously better and that’s really pretty 
exciting for me in general. We have crossed a threshold in the quality of the devices relative to 

the cost of the devices. It’s pretty significant with things like the oculus and what impact they’re 
going to have on the industry just in that they’re good enough now that you can get a quality 

experience in them but they’re cheap enough that people could afford them. There’s a lot of 

people working on this technology and its hardware and that means that there’s going to be a lot 

of people just coming up with new ways to use it that I think nobody will have thought of before 

and I think that is going to have just a significant impact on the development of VR and VR 

technology. 

MK: Are there any recent trends that you’ve noticed in developmental technologies for VR? 

MM: Head mounted displays, the fact that those are becoming so prevalent and the fact that the 

field of view is getting better and the quality of images, etc. I think it’s really just the fact that 
these things will be so ubiquitous with so many people. I think that’s really the change right now 

because before it was something rather restricted to a few small academic research labs and 

military research facilities and a few small industrial research centers but now it’s just kids on 
their own who have the ability to start experimenting with these devices. The sheer amount of 

people working on stuff means that we’re going to get really interesting developments. 

MK: What factors that thwarted general adoption in early VR technology developments might 

still be an issue? 

MM: Nausea is certainly one of the big issues. I know there is still a lot of people that are 

uncomfortable wearing these devices and they’ve gotten a lot better in terms of the fact that the 
framerate is much higher and the latency is much lower so that people don’t have as much 
fatigue and they also don’t experience as much nausea but they do still have that issue. Its still a 

kind of cumbersome device to wear on your head. A lot of people aren’t going to want to wear 
them for long periods of time, many people are uncomfortable wearing 3D glasses in the comfort 

of their own home and those are a lot less intrusive than these head mounted displays so I think 

it’s really just going to be a matter of ergonomics and comfort and whether we can get people to 

wear them for long periods of time. That’s definitely one of the main challenges. 

MK: Is there any one product or technology you can think of that revolutionized VR. 
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MM: The basic design of the VR system hasn’t changed much in the last fifty years in terms of 
it’s a couple of displays in front of your eyes and some kind of head tracking an some kind of 

real time graphics computer and it’s really just been a slow progression of the advancement in 
quality and power of each of these things. So certainly the introduction of the oculus rift has had 

an incredible effect on the entire VR community with the competitive promises and the high 

quality, low cost experiences. What cost 30,000 dollars just a few years ago is now just 300 

dollars. I think that’s where it had the biggest impact on the industry right now. The other area 

that we still have problems with is going to be interaction. It’s easy for people to kind of walk 
around and look around in the space but when you want to talk about starting to grab objects and 

move things and manipulate the world and interact in the world that’s where there are some 
challenges that need to be faced. I think that’s where some of the big advancements need to 
happen. We need to find a way to help interacting with the space that’s a little bit more intuitive 

and a little bit more reliable. 

MK: VR is very much so a combination of art and technology, which of these aspects more 

heavily dictate your work? 

MM: I can’t say either or. I think it definitely is a combination of the two. It’s always been a 

hugely important thing to me. My group is called the creative technologies group just because I 

believe in both the creative aspects and the technological aspects and it’s really the blending of 
the two that I think are so critical. It’s always been a big part of my life being half-Japanese and 

half-Caucasian but that’s just something I’ve always thought about in terms of the blending of 
two things like the yin and the yang. 

MK: What kind of concepts drive you to progress in VR? 

MM: For me it’s all really about the potential to use this space to do work. I think we’ve 
certainly gone very far in terms of using it as a virtual review space. I’m still very intrigued with 
the potential of being able to create 3D spaces, 3D Shapes, 3D Models, and virtual worlds. 

That’s something I’ve been interested in for a long time and I think we are getting closer than we 
ever have before in the past but there’s still a lot more to be done in order to make that work. 

MK: What do you think are some untapped opportunities in the field of VR? 

MM: I think that’s precisely what everyone is looking for. One of the obvious things is building 
these fantastic worlds that people can enter into and explore and I think that’s just starting to 
happen now. Being able to have some gaming applications in the space and I think that’s just 
starting to happen now. We’re personally focused on the use of virtual reality for design of 

physical spaces and I think there’s a lot of potential there that hasn’t been realized yet and there’s 

a lot more we can do in terms of collaborative review of models in spaces. We’re starting to do 
some of that in terms of being able to load up models and multiple, physical different locations 

around the world and being able to explore these in the virtual world. So bringing people 

together in the virtual world I think there’s a lot of potential there.  

MK: You started with NASA Jet Propulsion and then turned to Virtual reality. What specifically 

inspired you to turn into this field of study? 
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MM: It all boils down to a couple of things I was working on. I was working on the voyager 

project. The Voyager was a JPL mission to the outer planets and I was there for years and for the 

Neptune encounter and we ran out of planets and so the spacecraft kind of just went past 

Neptune and there weren’t any more planets for us to fly by. So I was looking for something to 
do and I was actually reading a magazine called the NASA tech brief which is a magazine that 

just kind of gives away this news from various places in NASA and there was an article about 

the use of virtual reality technology up at NASA Ames research center and that intrigued me so I 

started exploring ad looking in to it and that eventually lead me to going to University of North 

Carolina and getting involved in the virtual reality research going on at USC and ultimately that 

lead me to getting a job here at Disney and lead me to getting into entertainment and design. 

MK: Is there anything else you’d like to note on that’s been going on recently in VR? 

MM: I think that we are definitely very heavily using it for the design aspects, we are really 

starting to explore the potential of it as an entertainment medium and I think there’s a lot of 
exciting things that are going to happen along those lines. I think there are some challenges that 

need to be addressed. I can full see that interactive, immersive worlds that are cinematic quality 

are a big part of our future because that’s sort of what we’re trying to do. You know we’ve been 
creating virtual worlds here at Disney for sixty years and just initially they were made out of 

built environments in the real world but I think they create any kind of world and a lot of people 

can do anything they want. It’s extremely exciting and I think that’s going to be a big part of 
what we’re hoping to be doing. 

Paul Debevec Interview. Feb, 20, 2015. 

M: What kind of projects are you most excited about seeing the Light Stage implemented on? 

P: It was pretty exciting last summer to use it to o the 3D portrait of President Obama for the 

National Portrait Gallery. We were very happy to get invited by the Smithsonian Institution to be 

a part of documenting the face of a sitting president. That had been done before for President 

Lincoln using plaster casts of his face which are in the Smithsonian collection right now but 

when you cast a face in plaster it tends to deform the face a bit, you don’t get a very natural 
expression because they’re either laying down or they’re skin’s being pulled down because of the 

weight of everything on them or they’ve got straws stuck up their nose so they can breath and 
they certainly have their eyes closed for that kind of stuff so it’s a much more life-like scan that 

we have of the real person. The Smithsonian would argue that in terms of feeling an having a 

connection to history and teaching kids about that in like a hundred years you know there will 

probably be some foot note in some history book saying that there was a 3D scan of President 

Obama and click here and the model is floating around you at that point. I’m sure education will 
not be on paper textbooks at that point and depending on who is in charge of the world at that 

point hopefully we’ll still have all of the wonderful nations that we have today and the United 

States will be proud of this history and of this president. Hopefully we will still be able to 

document presidents and notable figures. Another application that we’re working on right now 
which I think is exciting and is probably one of our more important projects is documenting 

stories and interviews with survivors of the holocaust so we have real survivors come to the light 
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stages and get documented and documented as we ask them questions animatedly from lots of 

points of view and different lighting positions and high resolution facial scans and the idea that 

they can be presented on our holographic 3D display and you could sit across from somebody ad 

it would look like they were  there pretty much maybe a little low res pretty much but all 3D and 

you could sit and have a conversation with this person who had actually, very unfortunately, 

been in a concentration camp but you could get a much deeper connection with history that way 

as well. And that would be great to see in the National Holocaust museum. It’s being installed in 

the Illinois Holocaust Museum this month and might be at the Museum of Tolerance here in LA 

at some point. And now that these VR head sets are going to be  in the home, and eventually they 

will only cost about $200 bucks and be very high resolution probably about  2K pixels per eye, it 

really needs to be 8K per eye but once it’s over 2K per eye it’s going to be worth looking at, I 
think. And at that point it’s like “boom” and there’s the holocaust survivor in front of you and 

you can ask the questions and they’ll respond and it’ll be verbatim what they’ll answer for real 
questions. 

M: Where did your ideas for not only the light stage but the high resolution face modeling come 

from? 

P: I liked visual effects movies growing up. I always thought it was completely magical that they 

could take these fantastic ideas and scene of spaceships flying through the Death Star or people 

riding fake little creatures from Star Wars and Empire Strikes Back and make it a reality on the 

movie screen in a way that you could actually suspend this disbelief and feel like that’s what was 
actually happening and you can enjoy this amazing story. I got interested I “How did they do 
that?” Right? Everyone wonders “How did they do that?” but this is the age before DVD Bonus 
features material and you had to get lucky and catch a special on TV. I was very lucky and I 

caught a special on television about how they made Star Wars when I was a kid and it just 

looked really interesting. It looked like people using pieces of equipment and cameras and 

computers in order to create fantastic imagery. It felt a little like what I had seen my dad due for 

his job because he was a nuclear physicist for the University of Illinois. I never really understood 

what that was ultimately resulting in but when I saw these people’s documentary using awesome 

pieces of equipment and such I knew what that resulted in, it was like this amazing movie that 

completely got everybody excited to see and hundreds of millions of people got to experience. 

So I ended up getting my own computer, learning to program, I studied computer science in 

college I went to the University of Michigan and I got really, maybe even a little obsessed with 

trying to create things that looks completely real in the computer. It wasn’t clear how to do that. 
When you see a real photo of real people in a real place, you totally believe it but if you just try 

to synthesize that using computer graphics if you don’t do it right of if you use the tools that 

were available a long time ago it’s just never going to look realistic. So unraveling all of the 

things that create reality ended up being really interesting and I had to learn about light. I had to 

learn about how light reflects off of surfaces. I had to learn about what is skin made of and how 

does it interact with light? In fact there’s a lot of questions that have to deal with understanding 

physics, understanding math, and understanding computation in order to get these things. There’s 

all this interesting stuff that if you can figure out how to apply it, you can start creating elements 

of reality. So I got very interested in the problem of if you wanted to add a new creature, suppose 
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you’re one of the actors in the film and in this chair here we need to have your robot friend. 

There’s a movie about to come out called Chappie which is the nest Neil Longcamp film and 

there’s a robot there. The robot is played by Sharlto Copley and he’s in a motion capture suit and 

they replace him with a robot. So how do you make the robot look like he was really there in the 

scene? You have to light him the right way. The way that you look is the result of light coming 

from that light source, that light source, and there’s actually light bouncing off of the ground and 

there’s a little bit of light falling on me that’s bouncing over to you and all of these add up to 

make the appearance of making you look like you’re in this scene. How could we simulate that 
on a computer generated object? And that’s when I realized that photographs are really 
measurements of light. The pixel values that you get are really digital image telling you how 

much red, blue, and green light is coming from every direction in the world so what you should 

be able to do is use that as a light source to illuminate a new character that’s going to go into the 
scene. If you light them with pictures of the scene then you should be able to make them look 

like they’re really there. This was a process called image-base lighting. I published it as a paper 

in 1998 at SIGGRAPH and that actually has, before, if people want to get the lighting right 

there’s a lot of manual effort. Artists manually putting lighting in exactly the right positions and 

computers generally trying to match it. Now there’s actually like a straight-forward technical 

process that would allow you to get the right answer. And of course, the right scientific technical 

answer is not always the right answer for that particular scene. Some you might want to movie 

the key light around or brighten up the character a bit but you’re welcome to do that afterwards 

as long as you don’t stray too far from reality that people don’t believe it. So that technique got a 

lot of traction. And that’s the standard way that people do visual effects for putting objects into 

the scene these days. When I got interested in doing that for people as well, suppose we want to 

not put a robot there we want to put a person in the scene, I had to figure out how would we 

record the data of how the person would look under any kind of illumination and the very first 

light stage that we built spun a light around the person , light them from every direction light can 

come from, as I showed in a SIGGRAPH 2000 paper that you can add all of those images 

together, tint it according to the colors of the light according to the directions and it produces an 

image of that person lit by that light in that scene. That ended up becoming the technique used to 

create digital levels in the movie Spiderman 2, Superman returns, and Spiderman 3. We had a 

chance when I moved to USC here in 2000 to build the strobe-light light stage. That was the 

second light stage we built and used in the entertainment industry. What that wasn’t good at 
doing was getting very high resolution geometry. The face of the 3D model. All that data was 

mapped onto low res models and since the imagery was so high-res it still looked okay and so it 

was a lot of data to deal with. And so it looked like the thing that would really help out the facial 

scanning process is if the light stage could get not only how the face reflects light from any 

possible direction but what the 3D shape of the face is as well so you ca start animating it better. 

And that was the invention of another scanning process that we invented in about 2006 where we 

used the polarization of light and instead of turning on the single light we had the full light stage 

so we could light people with gradients of illumination, kind of blur light from the right to the 

left or the front to the back, top to bottom. From those photographs we can analyze the shine of 

the skin versus the subsurface scattering. We can get a high resolution surface displacement map 

that gives us every little nook and cranny of the face up to the resolution of your camera and 
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that’s when it really took off. That’s what enabled us to do the facial scan for digital Emily 
because we could get 30 different expressions and animate between them and we could get all of 

the animation data and that’s when they started bring actors over for avatar and we’ve probably 
worked on 20 movies at this point. That’s an abbreviated history of where this all came from I 

think. 

M: What kind of ideas still inspire you in recent projects? 

P: We want to get better at going from the data we take in the light stage to the character that’s 
ready to drop in the VR environment or the video game or movie. Right now there’s still a lot of 

manual effort in rigging the face, putting the animation parameters on, creating the little edge of 

the eyelid and placing the eyeball and stuff. It’s at the point where it’s possible but still a pain. 
So being able to automatically go and do that I think it going to enable a lot more applications 

particularly applications in education which I’m very interested in because those are just going to 

be done for lower budget, you need to use technology that doesn’t take a lot of effort or expertise 
to use if you’re going to create educational content and I think that’s going to happen. It used to 
be that even the process of taking a photograph was a complicated technological endeavor where 

very trained photographer would know how to prepare the wet plate negatives and load the 

bellows camera and go and take it. It was hard to use it for all the applications you wanted. 

Nowadays it’s on your cellphone so hopefully at some point the ability to put digital characters 
on a scene is basically on your cellphones as well. There more that we need to do for that. I like 

the idea also of filming movies essentially in virtual reality because in VR that’s where you can 
say “okay, we need some more pal trees over there, this building should be two stories higher, 
we need the street a little bit wider so we can have this car pass by and it doesn’t feel like its 
crowding the actors” and all of the sudden we have complete control of the environment and 

directors and cinematographers can just get it all right instead of having to go through a slow, 

laborious process of redoing architectural plans and building a real set or going to a real location 

where you don’t have that kind of control. Generally, I really like the idea of taking the things 
we’re imagining in our minds and then turning them into a reality you can share with other 
people. So just getting your point across. I think VR is going to be very valuable for that. I think 

all of the techniques we have been developing, I’ve been aware of virtual reality or what the 
basic idea of it is again since the 1990s when it had its first wave of popularity actually. I mean it 

was even in the public consciousness in the early 90’s. I don’t know if you ever heard of a TV 
show called Murder She Wrote with Jessica Fletcher but you can google this one if you haven’t 
seen it but there’s an episode where Fletcher solves the caper of the week by putting on a VR 

headset that looks a lot like the Sony Morpheus, and somehow in VR she figures out who the 

killer was and it seems anachronistic at this point because a lot of the responses to VR now are 

that it’s all a new thing. So you’re going to see a lot of people who were there in the 90’s who 
knew it then who are going to be going like “Yeah we knew about this since the 90’s.” The real 
reason VR is taking off now is that it’s actually because of that very phone that you have. This 
was the first phone with the retina display and that’s not really quite big enough for VR yet but 
because Steve Jobs decided that he wanted to have 300 DPI text on those phones which is 

enough to show nicely sculpted letters, the retina display was built. And it’s just more pixels. No 

one ever thought you needed more pixels that what you can see here because that’s enough to 
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read text and show photos on the screen. But on the cellphone it looks a little better if it’s a retina 
display ad you tend to hold it a little closer to your face so let’s put the data on there and at that 
point you have enough resolution that if you turn it into a VR headset with the phone as the 

engine, it’s not a complete joke how low res it is. It’s still a little bit of a joke, 300 DPI there is 
fine but 300 DPI all over here is “have fun with your pixels.” It still needs to get 10x higher res 
for us to really do it. But we wouldn’t have really been able to do it until this phone. And the 
phone also has the accelerometer in it so it knows when you’re turning this way and this way and 

it can update the image. It’s an attractive package at this point. 

M: You said earlier you were interested in VR applications in education. What kind of 

technologies do you think would be best for integration into a course curriculum? 

P: One of the things that I think would be really cool is virtual tourism. I was lucky because I 

was able to go to Europe as a kid and see the Louvre, and see Paris and things like that and I 

think those are very valuable experiences to have when you’re young but only a small percentage 
of the population gets to do that. This is something that will allow people to take a guided tour in 

their VR headset and take a tour of Saint Paul’s Cathedral and see the Egyptian pyramids and if 
we can do this in a way that isn’t too hokey, you know if we can see them as they are today then 
we can “way back machine” turn it into the way they might have looked back then. The movie 
industry and the TV shows, they’re not the ones that are going to do this in a particularly 

educational way because they’re going to sensationalize certain aspects, they’re not going to do 
all of their research and I think we really need to get academics involved in historical recreations 

because now, if you want to have an impact with the studies and the work you’re doing, if you’re 
just putting it in a journal and speaking at other institutions, that not really going to get the word 

out as much as if there’s an app you can download that is visit the pyramids. And there’s going 
to be a lot of “visit the pyramid” apps and probably the Egyptian government is going to start 
charging people to shoot VR photos over there and who knows what’ going to happen with this. 
But I think teach kids how to shoot a panoramic that can go into VR, teaching kids how to shoot 

a stereo panoramic, teaching kids how to shoot a light field can go into these things and that 

would be great. I think it’s important for any kind of media we consume, we should also 
understand how to create it. It’s just like know what you’re eating. Like if you go to McDonalds, 
you should know that that cow came from Australia and that lettuce was picked by this 

underpaid worker who’s illegal over here and have some understanding of the impact of the 
decision you’re making and the choices that you have. So if you’re going to read the newspaper 
you should know how to write as well. If you take a journalism class that teaches you how to 

report on the third-grade play then you’ll have an appreciation for how much should I believe 
when I read this article or should it be biased or how much should I trust? And VR is going to be 

a very immersive, very compelling medium. As Phil was saying it’s a tool that can be used. It 
could be used to indoctrinate people into ISIS, terribly, right? All of these things ISIS tells you 

like “if you do this you’ll go here, and when you die you’ll have this great afterlife” if they put 
someone in a $300 VR headset, they could show someone exactly what they want someone to 

think is going to happen when they die and if they go and run this bus into something. Make it 

very real for them. That’s a little bit dangerous. We need to educate people how easy it is to 
build these environments where really you can say anything and if that’s something you can trust 
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or not. I think that’s something important in a curriculum is to understand what the message is 
that’s being delivered and who’s behind it and what they’re trying to do. 

M: Nonny talked about how her work could one day be used for propaganda because it’s so 
emotional, what are your thoughts on kind of a ‘dystopian’ type of future for virtual reality. 

P: There’s lots of good things in VR and there’s lots of scary things. The scary things are of 
course more fun to talk about in some ways even though they are scary. Look up Leni 

Reifenstahl, she was one of Hitler’s propaganda artists. She was a filmmaker, she was also an 
actress in the German cinema and she made a couple of movies for Hitler that showed up the 

German state at its best, the way that Hitler wanted his people to see the Nazi regime and 

actually she was a brilliant film maker. If you watch her films from the 1930s when the 3rd 

Reich was coming to power, they almost seem anachronistic how modern some of the editing 

and the framing is on some of these things. The two that are so popular that even I, as a non-

historian are aware of them are, one of them is called the Olymiad, it’s about the 1936 Olympics 
that were held I Berlin and the other one is Triumph of the Will, ‘Triumph der Willens’ and 
that’s the one that’s got lots of Nazi soldiers going around and Hitler giving speeches and stuff. It 
was very compelling propaganda and unfortunately represented an actual jump and advance in 

the art of film making. Some of the things that get used even today in Star Wars can be traced 

back to some of the military shots back from Triumph of the Will. I think the movie Starship 

Troopers for 1996 actually used Leni Reifenstahl stylized footage for style inspiration because 

they were trying to depict an oppressive state as well. So VR can be used that way. In TV people 

will claim that FOX News is propaganda from corporate capitalist America trying to manipulate 

economically disadvantaged people into voting for folks who will represent the rich corporate 

people instead of the economically disadvantaged. And that seems to be here to stay 

unfortunately. Gives Jon Stewart a career but it also seems to work so that’s pretty scary. So 
what’s going to happen in VR? I don’t know unfortunately, we can’t get people to necessarily 
click on the educational thing just like we can’t get people to turn to the National Geographic 
channel. It’s actually scary if you turn the Discovery Channel, half of that is about looking for 
UFO’s and Ghosts and stuff. One thing I like about what Nonny is doing is that I think when 

there is a new medium or the perception of there being a new medium, there is a brief period of 

time where people get to use it for the first time. That work is always going to be remembered as 

sort of the first use of the technique. Some times that goes very well sometimes that goes very 

poorly. When I was inventing techniques for filming back at UC Berkeley, I actually had time to 

make my own short films which was fun. I actually had a film called the Campanile movie, the 

fiat lux, the fiat lux almost even had a message to it about the conflicts between science and 

religion and almost even inspired by the conflict between Galileo and the Church. And I like that 

the first time anybody was using image-based lighting and rendering for film making was to get 

across a message that I actually cared about and that I thought was worth getting across. So 

Nonny’s doing that. Her work actually seemed almost weird at the time to be doing that kind of 

stuff in VR and now it’s like that’s definitely something we should be doing with VR. It’s 
showing off the power that it has. I hope that there will be more uses of VR and if we can get VR 

known for the good uses rather than the frivolous uses and certainly not the potentially bad uses 

than that will be a good thing. Like Sony camcorders, that’s what ISIS uses to film beheadings 
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and stuff. Fortunately Sony camcorders are not known for that sort of thing they’re mostly 
known for taking pictures at family picnics. If you ever invent a new technology by all means try 

to get it used for something cool in the beginning. 

M: Is there any way you can think of to monitor VR development and steer it from that sort of 

use? 

P: It’s a great question. Any technology will be used for positive and negative purposes, I guess 

there’s a brief period of time where it’s a brand new thing and people don’t really know what it 
means and people will associate certain applications with it. I think it would be great if entry 

level applications are really great stuff like being able to take a virtual trip to the Himalayans for 

example. That would be great. When video game consoles first came into the home, the first 

game that it came with in the Atari 2600 was the cartridge called Combat. It was about driving 

tanks around and trying to fire at each other, it was kind of like a war thing and that was a little 

bit sad. Then there was space invaders and that’s another war one. I don’t know if you could 
really have that much empathy for what shows up on an Atari 2600 graphics screen to get that 

much value out of it. I do think the game is different now that we have photorealistic digital 

humans. I don’t like to play the GTA games because I don’t like shooting people. And hey, it’s 
just a computer code, it’s not a real person but I don’t like it where I’m going to win by running 
someone over or shooting a policeman. I kind of wish that it’s not the game that was the most 
popular. There are many games you can choose from and unfortunately that one was ultra-

popular. Maybe it serves a good purpose because it helps people to get out their aggression then 

maybe they don’t go run over people and shoot cops in real life if they had a propensity that they 
might have done that anyway. Hopefully people will come up with good stuff. I found in the 

video game world, my favorite games are like Little Big Planet, Portal, cause I think that’s really 
inventive how you fire things through there and I know some of the people at Valve who worked 

on it, and Heavy Rain, was pretty interesting.  I think those are socially valuable and posed 

interesting moral questions and were doing a really good thing. I think most movies that really 

get up there are posing interesting moral questions and not advocating being a jerk and making 

poor choices. Although American Sniper isn’t entirely clear. 

M: Do you think consequence systems (like those implemented in games like Heavy Rain and 

Bioshock) could be implemented into virtual reality? 

P: It’s should be. But GTA, you get points for doing bad stuff or you can chose and be law-

abiding but I think more of the game comes to life with the bad decisions. Sure, that would be 

great. And why is that going to happen? Why did GTA 5 happen? It probably happened because 

some of the people on the project just want to make money or they value making money over 

other things, some of the people genuinely like movies like Pulp Fiction where they show the 

kind of things that happen in GTA 5 or Reservoir Dogs. Just movies about kind of low-lives who 

rob money and hang out with other low-lives. They like movies like that. None of them really 

value it as “what are we actually contributing to the world at this point” and mostly the average 
person kind-of wants the world to be a better place or is willing to make the contributions. So 

hopefully the ones that make the VR systems will make those kinds of choices. 
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M: Going back to education, with your work on the Parthenon, how do you think that kind of 

idea will change the way we view history? 

P: When I was at Berkeley I had time to do a film every year and a paper every year and teach a 

course at SIGGRAPH every year but running the group here, it took me four years once I got 

here to make a film and I haven’t really done one since so I might have to go simplify my life to 
go back to doing that kind of thing. I really wanted with that film to make it possible for people 

to visualize these sculptures that are in the British museum and not in the Parthenon anymore and 

where they were in context on the Parthenon. There’s a brief scene at the end where we dial back 

time and we look at the Parthenon in its former glory. It’s a very fleeting glimpse partially 
because I didn’t want to have to do too much archaeological guesswork. We only look at one 
side, where we know more about what the sculptures in the triangle looked like but we 

intentionally in that shot pull off into the one where we know more about it with Poseidon. It’s 
just so much more guesswork to figure out what was there earlier and there’s less descriptions of 
it. So hopefully it has that value. I hope the project showed the value of going in and doing laser 

scanning documentation of sites. The photos that we took of that probably also have historic 

value because we have since done some even more reconstruction work on the Parthenon and 

pretty soon they’re going to wonder “okay well what state was it at in this point” and we’ll have 
the photographic evidence for that. And our laser scans are available, anyone who wants to work 

on them is welcome to get the data from us. It’s a group called Ciark, the company is out of a 

laser scanning company called Cira, and they’re trying to create a library of all of these historic 
scans of places and such. Hopefully people who go to the British Museum and don’t get a sense 
of how these sculptures were really very integral to the architecture before, like on the Parthenon 

they all face out and in the museum they all face in so it’s weird mapping that happened with 
that, hopefully that valuable. We can contribute to any deeper understanding of who did what 

when to the Parthenon but I did a lot of research figuring out the history so I could ensure what 

we depicted in the film was accurate but hopefully some of the complex history made it on to the 

screen. 

M: Do you think you would ever do another history–based project like that? 

P: Love to! Nowadays I’m contributing to other peoples moving more than making my own 
films. Maybe VR will give a platform for that. Actually just yesterday I was thinking of a VR 

experience so maybe we’ll invent something and put one together. 

M: What are some opportunities and challenges you can think of in the current range of head 

mounted displays? 

P: In two years there’s going to be many more head mounted displays than currently available 
because really I think the only one at the moment is the Galaxy Gear, the Samsung thing. But if 

we presume that Oculus comes up with something that’s like the crescent bay and ant Sony 
comes up with something like the Morpheus. Well one of the big challenges is that you’ve got a 
head set on and so something that’s fun about going to the movies or watching TV is that you 
can see it with you friends and seen how they’re reacting to everything not every ones face is 

kind of covered up. So one idea we had kind of in the lab is to have the head set actually sense 
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the motion of the face physically with gauges in there that could drive a vr representation of you 

that would then make the same facial expressions so that’s a challenge that needs to be addressed 
technologically and I’m sure that people will get to that. It has to get higher resolution, more 

light weight, less socially isolating, untethered. There’s versions where it’s just a phone running 
everything but it’s challenging because you have a hundredth of a second to display or you break 
the illusion that it’s really there and that’s not very much computation. So the best demos are 
going to be from a big graphics card computing all the data but if it’s just going to be your cell 
phone, it’ll hopefully, eventually get better for that. The Crescent Bay demo that I saw was 

actually good enough that when I go close to stuff, I could tell that my eyes weren’t focusing on 
the right plane properly and that meant it doesn’t get visual accommodation to being correct. So 
people are working on getting it so that the virtual environment has different planes of focus and 

you can focus far and focus close and you can see those parts of the environment come in and 

out of focus just like the real world would. We’ll miss that if we don’t get that right at some 
point. 

M: Are there any down falls to making VR too sensory? 

P: There’s this awkward problem which is that you’re not actually in the virtual world and you’re 
still in the real world, your body still is, and as a result, you can bump into tables or pull the 

cable too far or think you’re talking to this person here but they’re really there. I’ve been trying 
to develop a sense, and I think we all will, of being able to be in two places at the same time 

where you can still maintain a sense of where you are in the real world as well as the virtual 

world. In the movie Avatar, avatar is kind of like a VR experience. What do they do? They lay 

down in this special padded coffin and somehow turn their own motor system off so they can’t 
move their physical bodies while they’re piloting the avatar. Maybe we’ll have to do that too. 
We’ll just have to get to the gym in between. 

M: Phil Lelyveld brought up the idea of that sort of dystopian future of staying inside or staring 

at screens all day. 

P: We’re pretty close already, right? 

M: One inhibitor of mass producible VR technology is its price, what do you think we can do to 

make it more affordable? 

P: It’s gone down by a factor of a hundred in the last year or two. I think authoring the content 
has to get a lot cheaper and I think it’s up to content creation to create better virtual characters 

and virtual environments and stuff like that. I was at Stanford last week and I went to Jeremy 

Bailensons Laboratory. They’re using a DK2 in the VR room to show their environments and 
hanging up in the closet is a $40,000 device that’s not as good. So that’s really what’s happened 
is with the invention of the cellphone with a high enough resolution and a big enough screen is to 

really democratize this at this point. Yes it should get cheaper but it’s really dropped down by a 

factor of a hundred in these last couple of years. 

M: What are some untapped opportunities that you can think of in the field of immersive 

environments? 
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P: I’m guessing that there’s enough people that are racing to form different companies in 

different areas that they’re going to be tapping pretty much anywhere they can tap at this point. I 
wish them all well I hope to be scanning faces for them or contributing content in some other 

ways. Education, virtual sports, tickets on the ring side, court side, that kind of stuff. Everyone is 

going to be working on these things. Hopefully people will be working on educational 

applications too. It’s going to be kind of complicated because right now, just getting into the 
headset is already fun and new. That will eventually be old. And then it’s going to be what are 
the compelling experiences and is there any way that an educational experience can be more 

compelling than plain old playing a video game? Or can we make it feel like playing a video 

game. I think the fact that this is fundamentally interactive technology helps us here. I think 

video games can actually help with your hand-eye coordination. We’ve had better pilots entering 
the navy and the air force because they grow up playing videogames nowadays. A lot of people 

are just lazy and they don’t want to use their brains. Putting together reward structures and 
cultural rewards for example: kids are going to do things that make them feel like they’re going 
to be more popular. They care a little bit about being popular with adults, and this is in American 

culture, but they care so much more about being popular with their peer group and being the 

smartest kid in the class doesn’t make you the most popular. Being popular would be being good 
at sports or good at making jokes or good at finding out where the fun party is. And then we have 

a nation full of people like that who don’t create valuable skill sets. In my lab I love any 
opportunity to work with any talented graduate student, rarely are these people folks who grow 

up in the United States. We get a lot of students from Europe and Asia. They seem to have a lot 

more cultural focus on academic achievement than we have here. Part of our problem is I think 

our silly movie industry and our silly TV sets that tell stories where scientists and smart people 

are often being depicted as eggheads or something a little wrong with them not saying that there 

isn’t but there’s kind something wrong with everybody too. It’s kind of nice to see movies like 
Imitation Game and Theory of Everything that are taking people who are real engineers and 

scientists and trying to dramatize their lives in an interesting and attractive way so maybe things 

are changing a bit. So I think that’ll be important. If we want the good applications of VR to be 

successful we need them in a society where people value those experiences instead of just going 

out and having fun. 

M: What factors that thwarted early VR technology developments might still be an issue? 

P: I think the fact that social isolation is still a problem. A lot of those factors have been relieved. 

Displays are cheap and high-res enough. The little gyroscopes are cheap. There’s a whole video 
game industry that’s so much more mature now that knows how to author content that’s pretty 
much the same things that will be authored for VR, largely speaking. Everything is lighter 

weight, computers are fast enough. The most important thing is that people who knew how 

freaking important it is to keep the lag down are working on it. Like John Carmack. He knows 

that the lag has to be low and he is willing to go and program it in a way that it runs at 90 fps or 

faster. And that it displays updates up 90 rps. That’s really important. So what else? I think the 
social isolation aspect of being stuck in here and being able to experience it with your friends is 

key. Someone needs to solve that. 



44 

 

M: The final question we have today is VR is very much a combination of art and technology. 

Which of these two aspects more heavily dictates your work? 

P: I like to play a little bit in both. The best things come out of a successful collaboration 

between art and technology and the best thing is when you do have individuals who in their own 

minds understand both the art and the technology. Then they could have an idea for the 

experience that will be enabled by the technology but also be a great experience artistically that 

means that it will affect the people in the way that you want. You can certainly make crappy 

video games and crappy VR experiences that can fail either on the artistic level or the technical 

level. It has to be done with taste. And I think there will be some people out there who 

understand both and can thus lead teams of both technologists and artists. A company to look to 

that really nailed it is Pixar in terms of getting the art and the technology all under one roof to 

create greatly animated films created by computers and apple got the designer and the engineers 

under one roof and got them working together. I think you need to have equal value for both. 

Pixar is very clear about the art inspires the technology the technology inspires the art. And 

that’s important for VR. I’ve seen some very artists VR experiences and I think people will get it 
right and we’ll see some great stuff. I hope at some point people have to make an individual 

decision about their inherent art and tech skills. Will they want to maximize how popular their 

thing is going to be, how much money it makes, or how much impact you have. And you can 

kind of assign your limited number of points to these three values then push off in your career. 

Having stronger awards for people who have the potential to make a bigger societal impact is 

important. So recognizing the people who try to do that kind of stuff and shining a light on that. 

Phil Lelyveld Interview. Feb, 20, 2015. 

M: In your blog post on Bloomberg Business you wrote that “what ad’s say can make or break 
the emerging market.” This was written in 2010, what advertisement-based impacts have you 

observed on the receptiveness of the audience to VR technology since then? 

P: I think where we are is that the people knowledgeable about virtual and augmented reality are 

just trying to get the word out about what it is. So “advertisement-based” is really promotional, at 
least in Hollywood, in this new version of virtual and augmented reality, cause you heard 

yesterday it’s 30 or 40 years old, all of the projects are coming out of marketing and they’re used 
in special events like Comic Con and the game developers conference and places like that so I 

don’t think beyond adding to the awareness of traditional content I don’t think it’s had any 
impact yet, it’s just not widely known about. Even the GearVR isn’t mass-marketed yet so 

people see it in the movies, they see it in the ads but in terms of is it going to impact other things, 

I don’t think so. Its right up there with Bitcoin, people talk about it but they’re not really using it 
that much. 

M: What aspects of VR will help to “make” the market in terms of promotional advertisements? 

P: Well technology is not enough, marketing is what gets public adoption. Do you remember the 

Segway? The two wheel rider. Amazing concept but it’s marketing just totally failed and it 
should be widely used an now it’s pretty much disappeared. I think that was my point in that 

blog post, that virtual reality needs to be positioned in a way that it’s attractive to consumers in 
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order to succeed. The failure of 3D was that they focused on the technology and it was “our 
technology versus your technology” as opposed to “why would I want a 3D experience?” If we 

get into that war of head mounted displays versus cell phones or the LG system versus the 

Samsung system then it has a chance at failing. Not because it’s not good but because consumers 
say “too many choices, I’m going to wait till it settles down” then it never settles down. I think 
that’s what I was going for, the message needs to be clear in terms of a consumer value 
proposition in marketing and that will drive adoption and the market will come from “top – 

down” as you saw in some of the examples yesterday were kind of fun to watch and these do go 
viral. And that’s just as good as a paid marketing campaign.  

M: On the topic of recent developments in AR, what do you think are some of the most 

innovative and successful technologies currently available? 

P: They’re not on the market yet. The things that are most intriguing are going to be coming out 
of companies, there’s one in Canada called Sulon, they have the Cortex, just like the brain stem, 
and Magic Leap out of Florida, and even Leap Motion, that little bar that senses motion and has a 

mount that goes on the front of the Oculus Rift. The most interesting advances in this field are 

techniques that allow you to put your body into the space and control both the user interface 

controls and the experience through motion detection. Motion detection is probably going to be 

the new user interface. There’s this company called Fove out of Tokyo that’s about to relocate to 
San Francisco and they have technology that tracks your eye movement and that may inform the 

design of experiences because people will then start building databases of what people look at 

and get a sense of “they look at that sort of thing all the time, there’s something about it” and 
they can design their experiences to direct gaze, which is a major issue in story telling in virtual 

reality. If you could figure out, like Aaron Pulkka from Ribbx, who as there yesterday, has found 

that people will look at objects with detail more than objects without detail which is why he only 

puts book details on books and bookshelves he wants you to look at. So the tracking stuff is very 

interesting like the motion tracking of your body parts built into the head sets are important. Also 

a key development that has happened really recently is a company that scans the whole room and 

brings the room you’re in into the experience so that you can combined virtual and augmented 
reality depending on what you see within your screens or not which is kind of cool. It means you 

can alternate. It means you can use your room as hotspots in game play or black it out and just 

have a totally immersive experience. Another one which Mark Bolas is working on, the Oculus 

has a, well, the most talked-up aspect is its field of view and how you can see so many degrees 

and he has developed headsets that are much wider than Crescent Bay. The more field of view 

you have the more you feel like you’re immersed in the space. And a weird one, created by Jacki 
Morie who was one of the moderators in the workshops yesterday, has a patent on which she is 

about to reenergize and work on it. It’s essentially a collar that allows you to program the release 
of various scents that only the person would smell and thus bringing them further into the 

experience. I’ll just give you a little background, at Disney there’s this ride called Soarin’ over 
California and it’s a ride where it lifts you up and puts you into a dome, a cave so you’re 
surrounded by the image as you’re flying by various landmarks in California and they built in 5 

scents into the ride so that when you fly over a golf course you smell the grass and when you fly 

through an orange grove you smell oranges. The problem Jacki will have to deal with, which is 
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what Soarin’ had to deal with is “how do you get the scents not to linger” because after like three 
shows, it starts smelling like a garbage bag. But they found different fabrics that would not 

absorb scent and that’s what they use in the ride so it doesn’t smell. I don’t know how Jackie’s 
system will be impacted by that because it’ll be during long gameplay with five or six scents all 
muddling together. 

M: How do you think multisensory experiences will impact the viewer? 

P: The more senses you include, the more immersive it will be. But with everyone you’ve got 
what I’m sure MK has referred to many times as the uncanny valley. When you get close to real 
but you know something is off it screws it up. The more senses the better. It may be unfeasible in 

the near term to get much beyond vision and hearing. The idea behind haptic feedback is the 

ability to be able to feel what it is you’re seeing, nobody has really solved that one in a mass 
market way. They all have been things that push back on you but they break easily and they’re 
not going to be sold to millions. They’re for theme parks or places where they can be fixed 
quickly. The more senses you include, the better the experience could be if it’s done right. But 
then you get into is it going to be mass marketed or not so it depends on what you’re asking. 

Because as you add senses beyond the ones that are easy to transfer, vision, hearing. At 

SIGGRAPH a few year ago there was one that incorporated taste and that was weird. And 

Jackie’s smell and the whole idea of haptic feedback and being touched in places by the 

environment. Even Disney had one where you could feel the wind. It becomes more nitchy.  

M: Do you for see any weaknesses to using too many sense stimulations? 

P: No. I think it’s just more of a practical thing. I just think in terms of maintenance. The more it 
does, the more it’s going to break and the more expensive the experience will be and potentially 
the more limited it will be in terms of deployment. Unless you’re high-income you’re not going 
to put that in your living room. I think all the limitations are, like I said, the uncanny valley 

applies to all senses. I know it when those vests punch you when you’re supposed to be shot by a 
bullet.  

M: How far down the road until the general public can experience augmented reality/ virtual 

reality I their homes? 

P: Virtual reality is here. What we saw at CES is that a lot of companies are holding off their 

mass marketing and mass production for a year while they’re building up their developmental 

base and their clientele base because they want to be able to come out with their full products 

and with a real good consumer proposition. So virtual reality is already here now, they just have 

decided individually that they want to have a better product when they launch so they won’t 
launch until next CES around next January. Augmented reality can be much further off 

depending on how you define augmented reality. The google glass is Augmented reality and for 

a number of reasons didn’t catch on just like the Segway didn’t catch on. But you could say 
augmented reality is here now if all you’re concerned about it projecting virtual information in 
front of the viewer. When you get into what I think is the real augmented reality which is 

positioning virtual objects properly in space in accordance to the real world, I think it’s at least a 
year away. There are companies actively working on that. That’s where companies like Magic 
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Leap says that they’ll be doing. I guess we’ll find out in a couple of months because they said 

they’ve just announced that Magic Leap is doing a TEDtalk this year. I don’t know if they’ll 
review the product but at least he’ll talk about what he’s been working on. There already is a 
head set on market which is being sold for $667 that does proper placement, I just don’t know 
how well it does it for that price. But that’s really the Holy Grail for augmented reality when you 

have trouble distinguishing whether it’s just sort of your eyes fuzzy or it is virtual. That’s when 
the augmented reality thing will catch on, I think. 

M: What are some recent trends you’ve noticed in developing technologies? 

P: Everybody knows what the Oculus Crescent Bay is going to do. The trend I’m seeing is that 
everyone knows they have to be better than that to succeed in the market so you get a number of 

startups including Microsoft with the Hololens developing things that go beyond what Oculus 

has shown. The trend really is that everyone is trying to find what is needed for the best 

minimum viable product to go and mass market. I don’t have the answer for that, they don’t have 
the answer for that, and they’re just experimenting and doing testing. So it boils down to is it 
going to be cellphone based or self-contained head mounted. Different price points with different 

experiences. Will it be tethered or untethered? If it’s tethered you can have higher resolution, 
greater accuracy. And how important are things like stabilization and absolute registration when 

you turn your head. You will always be facing forward when you think you’re facing forward. 
The trend is the competition to be the best and the first thing out there to launch. 

M: Would you say they’re all focusing on mass market as an end goal? 

P: Yes. Not all of them but all the one’s we’re talking about yes. There’s this whole other current 
out there of virtual reality and augmented reality in industry and education and finance that has 

different needs and they know they’re going for a niche market so just other products are 
developed with specialized features for those industries. For mass marketing, for entertainment, 

yes, they’re going for the largest possible market which is why it’s not just hardware it has to be 
hardware and content. Which is why they’re building up this base of creators, each one is trying 

to floor their launch. So when you go for Gear, it comes preloaded with some VR experiences so 

right of the bat it works and that’s what everyone wants/. 

M: How do you think VR/AR will impact various industries? 

P: Potentially hugely because there are many aspects to it. You’re already seeing companies like 
DAQRI which has the second day of their conference today. They’re focusing on industry and so 
it’s going to really improve the maintenance and build out of large industrial facilities.  I will 

also potentially bleed into the consumer market because you could get augmented reality 

instructions on how to fix your car so you don’t have to go to the shop. That type of thing is 
obvious, architecture is already using VR to build up models of buildings in order to understand 

structure prior to construction then civil engineers will take those plans and use them during 

earthquake stress and wind stress. Medicine, it’s already been used to simulate operations so it’s 
part of medical school training. In education obviously you can model things in the classroom. 

It’s really good for STEM but also history and other things where you could go into virtual 
worlds. Which is why as this develops, the whole idea of presence in agency, a student in the 
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civil war will absorb a lot more if they could actually interact with the patriots while they’re 
fighting the civil war. In theory that could be really cool. A lot of this came out of exploration 

because they built CAVEs in order to simulate and see in 3D the various levels of the earth while 

they were getting data from it. That was really my first exposure to it but that was 30 year ago. 

There are other markets, that’s just the under current going on. Even the things like the EPSON 
virtual reality glasses that have been on the market for a few years now, they’re sort of like 
google glass, that type of experience but they haven’t marketed it well so you probably haven’t 
heard of it. Their focus this year was the industrial space. And they’ll leverage off of each other 

and the mass market might end up being the industry application where you’re seeing these 
things stressed. DAQRI HMD’s have had this major selling point up to now that it is hardened 
for industrial environments which is very different from some of the headsets you get as 

consumers.  

M: What kind of technologies could you see being implemented into a course curriculum? 

P: This is where the whole question of user-interfaced design comes in. The teacher has to be 

able to use it intuitively. Three years or four years ago when we started up the 3D lab here we 

though 3D was going to be huge. We had slides of students wearing 3D glasses looking at the 

pictures of anatomy on a screen. And it failed on a number of levels. 1) The equipment was 

wrong for students, they’d just smash the glasses and 2) the creation of the content was way too 
difficult. People tried to build libraries of training and education material and it just never 

coalesced into a single place like YouTube where you could just go and find what you needed. 

For this, it’ll probably be the same issue. You want teachers developing lessons and the most 
effective lessons rise to the top but you need to get a critical mass of teachers doing it and that’s, 
I think, a user interface issue.  

M: Do you for see it ever being implemented into education and when? 

P: Of course! I have not answer to when because there are schools, like little dots, all over the 

country where they have programs that focus on computer programming but they’re isolated. 

Until there’s a whole reassessment of what is really important for kids to learn, I don’t know 
when. There’s just so many things that teachers want to bring to the classroom that because of 
their testing and their requirements they just don’t have the time to do it. It’s not a technical 
issue, I don’t think it’s an economic issue so much as it’s an administrative issue. It will get 
solved when the tipping point it reached and people realize “oh yeah this is really important and 
useful.” There’s an idea called the Theory of Scientific Revolution by Professor Kuhn in 1962. 

The basic idea is that science does not in advance in a linear way, what people actually do is they 

come up with an idea they agree on and they do a series of tests and tests that prove it down to 

greater and greater detail and all the details that don’t fit that story are kind of thrown off to the 
side and you end up with this growing pile of things thrown off to the side that they say is just 

noise and garbage. Eventually when that information data becomes so big that it can’t be ignored 
you get this scientific revolution that’s like “let’s come up with this whole new theory that bring 
this pile out as well as the main one.” The classic example is moving from and earth-centric to a 

sun-centric universe because you can do the mathematics that have the planets moving properly 

around the earth but they do loops and things and over time people start to realize that that’s just 
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insane. What about all this other stuff and Galileo came around and said well if you put the sun 

in the middle it works out. So there’s this big change and it turns out that that concept works in 
all sorts of fields and it in fact came out of psychology. In education, I think you’re going to see 
things that were pushed off to the side like programming and multimedia, new ways of learning, 

even gaming, eventually people are going to say “kids are spending so much time on games and 
learning so much more from that, we just have to do a fundamental reassessment.” That is when 
we will get integrated into education. You learn from experience, you learn from engaging 

yourself in the space. In a classroom you can’t necessarily get that, it depends on whether or not 
you get a good or bad teacher and now you’ve got this whole new option of having really 

engaging games. Like Kahn Institute, it’s the flip right? The teacher is no longer teaching and 
answering questions and the game is doing the teaching. That may be the way we’ll be headed. 

M: How did you get into your field of study? 

P: I’ll keep it simple. I’m in AR and VR because we had finished up on 3D. 3D had finished up 
the hype cycle and was clearly not going to go into mass marketing unless it’s in movies. I was 
looking around for other things to work on and AR and actually VR just to me felt like the next 

thing that this center could work on. It was the same time that bitcoin was coming out but it 

hasn’t hit entertainment. And there were a few other trend I saw and though that we should 
probably get into because what we do it we look at emerging trends and then we drop them when 

they emerge and then they go off and do other things and it just looked like the pieces were 

coming together for VR. Which came before AR. AR is piggy-backing from all of the benefits 

and developments of VR. First you had to get virtual stuff right and then that becomes the 

foundation for the augmented but I got into it just because it looked like a great opportunity. It 

just happened to be that it involves 3D because you have this sort of experience so we just 

blended the two into that because all the people that got laid off when 3D went down were now 

moving into VR because it may need the same skills in that its computer generated now. For me 

it was just, it looked like a great opportunity and that’s why I got involved and I’m looking to get 
involved more deeply. I’ve always wanted to get into the creative side and do some fun research 
in it. I got into it because it’s an opportunity but it’s also something that we could use to build up 
this center which is really pretty shallow in terms of long term reporting. I’d like to do a little 
more research and that’s an opportunity here because it’s so new. 

M: What idea or concept has inspired you throughout your career? 

P: I could go back to Star Trek but to me, I’m more technology than storytelling and to me there 
were just so many pieces of the technology that looked interesting. The bottom line is it just had 

a cool factor. Unlike the storytellers who could point to a story and say “that’s why I got into it” 
yes I’ve always been interested in science fiction, yes I’ve always love technology and it was just 
a cool factor. 

M: What do you believe is the future of immersive experiences? 

P: I’ll give you the Utopian and the Dystopian. The future in the positive light is that it will 

enable a whole lot of time-saving, a whole lot of efficiencies, faster learning, more experiences 

for people who previously could not afford them. I mean it basically speeds up the life if you 
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want to take it that way. Someone a few days ago said “VR is actually a transporting tool” and I 
think it could be totally engaging for all sorts of new interactions. The dystopian thing is that 

everyone will end up just sitting at home and it’ll be like the matrix where it’ll be feeding society 
and we’ll just be getting more isolated. There’s an episode of Black Mirror which is interesting. 
In one episode, a guy live entirely in a world of television screens and his job is going down the 

hallway, getting on  bike, and pedaling all day because the pedaling powers the computers that 

generate the screens and that’s the whole society. They just alternate between sleeping eating, 
having sex, and powering this giant screen that’s allowing them to sleep, eat, and have sex. So 
that’s the total dystopian view of VR where no one is experiencing anything but they feel like 

they’re completely engaged. They’re feel like they’re a part of it but they’re not. It’s sort of like 
becoming a billionaire with Virtual currency. It’s nothing but you feel like you’ve done 
something. 

M: On that dystopian note, how do you see VR going into propaganda work? 

P: That’s one of the things that VR more than AR can do. It emotionally engages you and yeah, 
this goes back to another concept that technology is morally neutral. It can be used amazingly for 

bad things as well as good things. If you look at ISIS, I don’t understand how ISIS recruiting 
videos work but they do and that’s the technology. If you took the web away, ISIS probably 
wouldn’t even exist. Nonny’s work could definitely be used for propaganda because any sort of 

interpretation of reality has a spin on it. Fortunately she’s spinning it in a way that wants to 
generate empathy and allows you to identify with one side of an issue which you could just as 

easily spin it the other way around. You know one person’s terrorist is another person’s freedom 
fighter. It’s new so you’re going to get people looking at it who initially wouldn’t have listened 
to your message but they get in there and the propaganda will just eventually seep in. 

M: How would you monitor griefing in VR? 

P: I don’t know if you saw but Iggy Azalea is getting off of Twitter because she was getting 
harassed too much. Everything is moral neutral and open so it amplifies the negative because 

that’s what you’re sensitive to. Just as VR could be used for that and is already being used for 

that. We’ve already had cyberbullying and things like that, it’s just a new medium for that type 
of thing to be in. Because of the emotional impact it feels worse. 

M: What do you think are some untapped opportunities in the field of VR? 

P: A lot of them are untapped because it’s just an emerging field. Well one that I was working on 
a year ago that I should probably revive before someone else makes a fortune off of it was the 

whole idea of a virtual, when it gets to the concept of travel, art, and history, the concept of a 

virtual museum. Where you wander in three dimensions and you can see certain images. If you 

happen to be traveling, you can find out what art and sculpture or whatever is in the location 

you’re going or have a totally immersive experience and you can wander up to a painting or an 
artwork and if you go left you’ll learn the history of the artist and when you go right you’ll learn 
the history of the time. So think of it as the integration of puzzle-solving games and education. 

It’s a huge potential that is untapped but I wouldn’t call it ground-breaking, that’s just something 
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I thought of. It’s so new that you can’t really say what’s untapped because everything is 
untapped. 

M: Is there any one technology or product that you think changed the course of VR? 

P: I really think it’s the cellphone and the Gear. It’s sort of like mainframes vs. laptops. The Gear 
concept everyone has a cell phone. You’ve had 10-15 years improvement on cell phones so 

you’ve got amazing screens, light weight, and high computing power. Just using that as a basis 
for VR as opposed to using a specialized tool suddenly opens it up to a mass market. I think that 

is the game changer. It pushes the price point. The next game changer could be something like 

the Microsoft Hololens which doesn’t interfere with your field of view, you can see the real 
world but it has so much in it that I can see the day when that becomes your cell phone and you 

don’t need that. The gear is version 1, something like the Hololens is version 2 so essentially 

we’re just shrinking all of these things and putting them into a head band instead of something 
that fits in your pocket. 

M: What has been overcome or allowed for the technology to move forward? 

P: Really it’s just the miniaturization and the aggregation of a whole lot of functions and it goes 
back to the cell phone. Jon Snoddy talked about the Aladdin ride at Disney. It was this 20 pound 

orange headset and it was really cool. It was the maker version of a consumer product. The 

things that are allowing it now, the major leap is just the miniaturization, the improvement of the 

screen (the screen is critical), the gyros. Basically the miniaturization of technology. What we’re 
overcoming is the size of the components necessary for the experiences. They’ve all been 
miniaturized and they will continue to be further miniaturized I hope and that has enabled this to 

be positioned to be mass marketed. 

M: What are some of the opportunities of the current range of HMDs? 

P: If you’re a creative person, the opportunity is not the de-marketization of content creation. 

Everyone in theory can begin creating their own virtual and live action pieces because you can 

buy 360 cameras for $300 at this point or the GoPros. Anybody who wants to create a virtual 

reality experience, if they take the time to learn, and that was the challenge in education is kids 

have hours to learn and teachers don’t necessarily do. I think it’s the opportunity of finding a 
whole new population of creators just as YouTube found a whole new population of video 

creators. The downside of that is everyone thinks they could do it and only a few people could do 

it well. The difficulty will be having mechanisms out there like thumbs up thumbs down voting 

to that the best ones can be found because there’s so much noise. The noise increases a lot faster 

than the quality. 

M: What are some of the challenges of current HMDs? 

P: It’s a technology so they have to come out with a consumer oriented experience. The main 
challenge is developing a pitch and a fully realized experience that will sustain itself not just one 

of two things that show how cool it is then it ends up in the closet. It has to be an ongoing 

production of content. The HMD down the road can be irrelevant compared to the content that 

gets fed into them. The challenge is really building an ecosystem for those who want the generic 
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platform and a major challenge will be getting the industry to standardize a format so that an 

author can publish across all headsets and not be limited because while the head set manufacture 

may want to have exclusive rights to a piece of content, that clearly limits the revenue potential 

of VR. I think standardization and useful tools are things that need to be worked on.  

M: You said previously you’re new to the field. How do you think this has influenced your 
choices in VR? 

P: I come from fundamentally and interest in technology and innovation and the content side of 

this is the new part. I’m not a storyteller, I wish I was but I know I’m not. It could just be that 
I’m a voyeur. I’m not actually building it I’m just witnessing all of these other currents going on. 

This gives me an outside view where as others who are actually developing things have a very 

different perspective because they are focusing on very specific things. I’m a generalist at this 
point so I am just watching other entertainment technology areas like ultra-high definition 

televisions and what’s happening in the cloud and just seeing how it all fits together.  

Jacquelyn Ford-Morie. Feb, 18, 2015. 

M: How did your masters in Fine Arts influence your work in virtual reality? 

J: I consider myself an artist first. Of the first 100 works that were done in VR from maybe 90’s 
to 2007, 70% were done by women. That’s in my dissertation. Nobody gets this and nobody 
knows this but artists are the ones that have really pushed the technology in the ways that the 

engineers haven’t done. So the engineers go “oh well we can’t do that or that’s going to be really 
challenging or we’ve got to work harder on this” but the artist goes “this is what I want to 
achieve.” And they’ve found ways to do it even if it’s not quite there yet. For example, Char 
Davies in her piece Osmose ’95 and Ephemere ’98 she wanted you to have a very ethereal 
experience so she decided what she wanted you to have as navigation was breathing so she put 

you in a breathing harness and used her experience with scuba diving to form the navigation so 

you breathed in, you went up, you breathe out, you sink down. You always sank further than you 

could rise in my experience with it but the visuals were not realistic, they were these kind of 

ethereal trees with roots that went down to this sort of river thing and then it would go to that 

matrix thing with the green letters rolling down and then it would take you back to nature. So 

those were things that people hadn’t done before and even before she did that in ’92 the (VAMP) 
institute had a retreat for VR artists to come in and use their technology so they paired them up 

with technical people, in fact the guy who worked with Char originally was the technical person 

at the Vamp institute, (Jon Herson) and he worked with a number of the artist there including 

Brenda Laurel whose piece Pathfinder had these voice boxes in which there were stones or 

petroglyphs or something you could see they either opened to record or they contained a 

recording or you could play back a recording. Artists didn’t think of VR as a space where you 
create a space in the world and you put people through it. They really looked at it as a much 

bigger opportunity to create a feeling and an environment. Artists actually were the driving force 

in making things different and expanding the vocabulary. Don’t ever let an engineer tell you your 
work is not legitimate when there’s a dime a dozen of them. If you think of VR as a totally open-

ended mechanism for creating experiences, if you think of VR as experiences for people who 
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don’t have that parallel in real life, they can be totally fantastic, emotional, or aesthetic. If you 
think of it as, rather than this thing that recreates reality, as something that is a vehicle for 

exploring all aspects of our consciousness and our artistic involvement in things then it changes 

what VR is. VR is not a game, VR is not a recreation of reality, not a substitute for reality, it can 

be mind-expanding. And I think that’s where artists have the means to push the technology and 
push the experiences. Who would have thought to do scuba diving in this very ethereal thing that 

Char Davies created? And then Margaret Dolinsky has probably made more art VRs than 

anybody else and she uses this CAVE. A lot of artists come out of the electronic visualization lab 

in Chicago. She’s been doing these art works forever and they are very challenging. She wants to 
do aesthetic shocks which, when you think about it, that’s what artists do. They make you look at 

things inn new ways. So I’d say the difference between artists in VR and engineers and more 
practical applications of VR is that the artists want to use it to change the way you look at the 

world and the engineers want to solidify how you look at the world. 

M: How do you think multisensory-environments relate to memory in an educational 

atmosphere? 

J: That’s an interesting question. Some of the early studies were based on a study of how smell is 
related to memory. There’s a study in which kids were exposed to peppermint scents while 

studying and peppermint scents during test days and their studies found that there was something 

about the smell that triggered whatever their neuro-circuits were that fit into play during this 

setting that made them perform better. We don’t really explore scent in education that much and 
I think there are a lot of opportunities there, though it may be difficult to study. The thing about 

adding these multisensory aspects is that you can up the emotional experience and there’s a 
stronger connection to memory if there’s an emotional appeal because it’s a response to 

something. This can be utilized for all kinds of purposes whether it’s advertising and you want to 
trigger an experience so someone will buy a car or you want them to remember their calculus 

class, you can do that with multiple sensory inputs into the virtual reality experience, now we 

don’t teach people much with virtual reality. People have talked about this since the early days 
and when the ICT started, one of the things we tried to promote is called the Experience 

Learning System and they had some videos so people could take their kids under a rocket when 

they it takes off on to Saturn or make things explode in virtual reality. They didn’t use it as that 

but they advertised it as a way to possibly bring in funding for that in virtual reality but it was 

being funded by the military so it was not their first idea. What they wanted us to do, they 

wanted us to build the Holodeck for military uses and not so much for educational uses. So I 

think more senses triggers more neuro circuits which triggers more emotional responses which 

can lead to better learning. Education is a hard nut to crack because with the way education is 

run in this country, everything is in the hands of the textbook makers. It’s a very insular industry 
and education is an industry and we’re really not looking for things that would revolutionize it, 
it’s really an uphill battle. There are lots of good little ideas and different workings in museums. 

We have that great project that was written for Boston Museum of Science and it was twin girl 

guides who were AI characters. I would like to think that kids were shocked enough to remember 

something from that visit. The great thing about that was not only did these girls have a sort of 

personality but they were two girls and they talked like regular twenty-year olds, they were 
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funny and sarcastic as kids that age would be but they also knew a lot about those exhibits. So 

they could say “hey, you should go see the robot dog” or they could tell people about whatever 
the museum had at the time but they also knew how they worked. That was the brilliant thing. So 

if a kid said “How do you understand me?” Not only could they talk about how they worked but 

on the side of the kiosk was a lot the stuff running so kids could sit there and watch. If you asked 

them something, you could show how it would match it to the statistically appropriate set of 

answers but not repeat them. So older kids of adults can gain a deeper understanding for how 

virtual human worked while younger kids could just admire the experience. 

M: What kind of technology do you think would be most efficiently implemented into course 

curriculum?  

J: I’m sure many would say the Oculus Rift but it’s just an HMD, it’s one of many, many HMDs. 
The difference is that before the oculus, HMDs cost tens of thousands of dollars with crappy 

ones for seven hundred. This is a really good thing to talk to Mark about because Marks 

company when he was very young made these things for NASA so that’s how he got into this 
business and he’s had patents and did some work on these HMDs. The last few HMDs I bought 

from Mark, was a $50,000 HMD that he sold me for $17,000 that the ICT paid for. You had to 

hold it up, it was not a finished thing. So Palmer Luckey, who worked in Marks lab went and 

played with a whole bunch of defunct HMDs for years and finally created this cheaper version 

by himself. The entire significance of the Oculus Rift is he made it cheap and it works well. So 

better than the 700 dollar ones for a cheaper price, and he raised money through the Kickstarter 

so her made 15,000 of them. There were never 15,000 head mounted displays in existence for the 

entire time VR had been, from 1965 till Palmer did this in 2015. There were maybe five 

thousand max and that’s counting the cheap ones you wouldn’t even want to play with. So part 

of the brilliance was what I call democratizing it so that your average gamer can have one or 

your average gamer can have one or your average interested developer can have one. We’re 
seeing these things where they have little viewer to put your phone in them so that, I think, may 

work better for education rather than strapping people in head mounted displays which serve to 

do this isolation from the physical world. They really are pushing it by exploiting it. These other 

ones don’t really do that. They’re reminiscent of the stereoscopic viewers from the Victorian age. 
The first person who thought of putting your eyes up to this phone was really Mark Bolas. He 

created this thing called the Field of View To Go (FOV2GO) put up the plans about five years 

ago and then made one out of cardboard. Mark didn’t patent it or anything so everyone started 
making them and adding their own things. I talked to somebody at a conference not to long ago 

and they have their own cardboard thing and their big deal was “we sell it for 25 dollars, and we 
will silkscreen your advertisement on it for an extra 3.” What he said was, we saw what Google 

did and we said “we can make that and we put it up on a website and we started making 4,000 a 
week from this thing.” And I said “but you took Google’s idea which was originally Mark’s 
idea.” And they replied “who cares? We’re making money and having them made in china for 

pennies” and Mark really lost out on the notoriety for it but he really is the one who came up 
with the idea to use this. So it takes a little bit of software so that you’re putting two images here 
so you can merge them as a stereo pair so you can move but that’s one of the things that Mark 
invented that he just didn’t popularize. So those kinds of things which are even less expensive 
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than the rift are the best for education because so many people will have smart phones though 

you could probably even do them on something four generations back. Right now there are about 

25 HMD developers all creating different versions of the Oculus. Oculus got big bucks from 

Mark Zuckerberg so they can do all of their research so that’s really good for the progression of 

HMD. But there’s a new HMD that does eye-tracking called the FOVE so that the graphics can 

change to fit the viewer’s gaze. And there’s the OSVR (open-source VR) and they chose to open 

source all of the parts so that anyone could just print them out. So those are just 3 examples so 

the technology of the oculus rift is just a basic head mounted display, the software engineering 

parts are what they’re working on to make an experience with better resolution and the promise 
of all things associated with head mounted displays with all of these things being under 300 

dollars. That’s why they don’t have it ready for commercial use yet, they still have a developer’s 

kit. There’s a lot to figure out and everyone that’s jumped on this with developers kits and 
they’re all making the same kind of video games and these games make you sick so it’s just not 
ready yet. 

M: When do you predict it will be ready? 

J: I think they have to learn a lot about how to take advantage about the specific affordances of 

VR. And that could be different depending on if you consider this a continuum of VR from 

cinematic VR to these rigs that are maybe 30 cameras, or GoPros or video cameras and they’re 
all on this spear that you carry around. People are doing those and shooting a script and creating 

cinematic VR and what that does is it allows you to look around in this image that has already 

been filmed but it doesn’t give you any other agency than looking around so people are looking 

at a lot of other things. If you have motion-control you might see your hands, you might see 

video of your hands in the VR. Another really good one to look at is Studio Three one zero and 

they have a game coming out in June that they premiered last night called Adrift. In Adrift, you 

are a female astronaut whose station has blown up and you have to search for air canisters and 

there’s a bit of a game to it but you’re mostly floating and you see your hands and the visuals are 

really cool and they have a great trailer out. It’s a team of 26 people who came up with the idea 
about two years ago but the team came together about a year ago. It’s looking at maximizing the 
affordances; “do you want smell?” “Do you want your head to be facing the way you’re going or 
can you tackle that so that you’re thinking there when you want them here.” “What about 
omnidirectional treadmills? Do you need that?” Someone said recently that with those treadmills 
it only really feels like you’re moving if you imagine you’re a huge, clunk robot with huge, 
clunky legs and I can imagine that I’m really walking. So there is no direct correlate to reality 

right not. So the obvious one is stereo visuals. Stereo sound is pretty clear but spatialized sound 

is not there yet for consumer market. So we had them back in the early ‘90s, we had this thing 
called the Volvitron. So if you had a pc, you could talk to the machine making the visuals so you 

could say an x,y,z location for a sound and have the sound coming from any direction. 

Sometimes with an orientation in the virtual world so that data is set and sent to the audience 

mixer and placed in exactly the area you planned it would be. There’s a company that just put 
out head phones that let you watch there 5.1 sound movies with sounds coming from 6 points so 

they’re spatializing the sound based on where the sound is coming from in the movie. They’ve 
yet to start it for VR though. They kicked off their starter campaign five days ago and in three 
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days they doubled what they thought they would get. They’re called MEOH. So they still have 
days to go with this kickstarter campaign and I was there since the start of it. They did tell me 

that they would give us the SDK so that we could use it with our research with NASA. So they 

would give us the API technology and we would do what others haven’t with them in VR. 
Cheaper is better for education, in five years we’ll all have these see-through augmented reality 

glasses which allow you to combine some generated of filmed aspects with real life and this has 

been going on for a while but it’s just been too expensive. I have a friend who has done things 
for museums where you put on a transparent headset and you get to walk around with fish or 

dolphins swimming up to you. So this was at the Orlando Science Center and they had this 

installed for a long time and that was eight or nine years ago. They were lucky they had gotten 

these augmented reality glasses from cannon that they never commercially sold then stopped 

making. So now there’s this new thing with companies like Google Glasses (which was kind of 
the first) but now they are much more sophisticated. They’re also more expensive now, they’re 
like $3,000 bucks. You have Microsoft’s Hololens and I think these are the kind of things you’ll 
see in education. The more traditional head mounted displays will be reserved for experiences 

where you want to be separated, you don’t want to be outside coming in and there will be a lot of 
those too.  

M: In regards to your research in multisensory environments, how do you think they will affect 

the viewing of digital art? 

J: I can already see some interesting movements here in town. This woman opened the institute 

for Art and Olfaction. She is a scent designer and she knows all of her basic scents. Scent design 

has really been very tightly held by the perfume industry and the fragrance industry. So the 

fragrance industry is putting out air-fresheners and soaps. But the other part of that industry has 

things like Cinnabon pumping smell out. You’re not really smelling what they’re baking you’re 
smelling what they’re pumping out. Main Street Disney is all scent canons pumping aromas out 
to give you the ambience that you are in this main street with all of these stores baking and stuff 

like that. So it’s been used extensively in sort of the commercial end of things but mostly good 
smells. So as I said, the fragrance and perfume industries have held that so tightly. If you buy a 

bottle of perfume for a hundred bucks it costs them 50 cents. The packaging is really more 

expensive than the perfume unless you get very exotic ingredients and the perfume industry has 

gone more to synthetic ingredients and in fact some of the more desirable, rare smells are 

actually banned now or they’re deemed too dangerous. So some of the perfumes I really like they 

can’t make any more because you can’t fabricate them. What I’ve seen with this group in town, 
and there’s three now, well there’s this guy in New York, and I used a lot of his scents in my 
scent collar, his name is Christopher Brosius and his company is called I Hate Perfume. And 

he’ll do smells like Beach 1966 and Beach with Coppertone Lotion 1966. Christopher was one of 

the first and I have another friend in New York who designs sent and to see these groups popping 

up here, the Institute for Art and Olfaction and the Scent Bar. That one’s more selling perfume. 
The Institute is about nurturing new scent designers and I really want some of them to design 

scents for the collar. So there’s the Black Phoenix Alchemy Lab and they’ve been going for 
about 8 years. And she makes some smells along the theme of Coraline, the movie. On the full 

moon they bring all their stuff to some funky store somewhere around town so you can only go 
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to the store front around the full moon. So once a month. I could not believe how many smells 

they had. I’ve known about them for years but I finally went to one over Christmas and she has 
probably created 500 scents. I actually bought a couple. Some are really funky. So what there 

isn’t a big resurgence in is smells that aren’t so nice. But there are some companies that make 
these things like Dead Body or some of these kinds of things. Skip Rizzo uses some of them in 

his exposure therapy. The things with my scent collar is that you can take just one cotton wick 

like a kind of q-tip, and you could put that in there and it would last for years. Because I’m not 
spraying anything, you open up a chamber and molecular drift sends it up your nose so you’re 
not using much. I had a guy come do a big story on me for popular science and he took me down 

to Disney and he went to some of these fragrance companies and he bought me little bits of 

fragrance but if I was to buy them, I’d have to buy 50 Gallon drums of Dead Body or whatever I 

needed. So I like this sort of grass roots thing for scent that’s coming up along this grass roots 
thing for head mounted displays so I’ve just been excited to see this happening here. And when I 
went they had these reporters from NPR there and they had these regulars and they come in 

every week and they try new things. I don’t know what they plan to do with them but I hope its 

design for different VR experience. When we first opened ICT, we were going to do this demo 

and it was not working, it was all smoke and mirrors. You were a young lieutenant and you 

drove up in a Humvee to where one of your Humvees was at this intersection where it hit a 

civilian car and the child was crying and the mother was screaming and I helped design the 

environment and the path the cars took and the people and I decided to put smells in there. At the 

time they were big towers and you had to put a big cartridge in so you had one smell per each of 

these so I got a company to give us smells to use but then I thought “what smells was I going to 

do?” So I bought diesel, exhaust, an old town-after-the-rain smell and I put these scents in the 

Scent Collar and the researcher said “No way in hell are you putting that thing in our demo 
because people will say it’s a bad demo because it smells bad.” It wasn’t about the realism, they 
thought that the connection between the odor and the bad feelings would play on people’s 
perception of the demo so they wouldn’t do it. But in terms of art, there’s this exhibition called 
the Memorysphere, and it’s a series of memories in a chronological order. So the first one was 
before birth and there were no smells. All the sounds came through the water so it sounded like 

you were in the womb. The second one was when you were just born and it had two smells. The 

first was baby powder, because you’re laying in the crib and you have no agency, you’re just 
kicking around and all these faces are coming in and out of view. One face, the mothers face, had 

a particular scent associated with it, it was my mother’s perfume. The next on was this sort of old 
“grandmothery” dining or living room area and you couldn’t get out of this particular 
environment so it had old fireplace smells and tobacco smells and things like that in there and 

you would wander around these two rooms that were designed as if it was the 1930s, and every 

now and then you’d see a ghost or something or children. So that had those two smells so I 
would really like to do more with these scent environments.  

M: How was the audience reaction to these smells? 

J: I didn’t have a huge audience, it wasn’t like Nonny (See Appendix E) putting a thousand 

people through so I probably only had 50 people max. Some people didn’t notice them at all and 
some people said it really took them back. And a lot of people said “this smells like my 
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grandmother’s house.” It needs a lot more people to experience it so I think that has a lot of 
potential there. There are very few artists using scent.  

M: Where do you see this art going in a museum setting? 

J: You have to have a very forward-looking person but there are more and more getting accepted 

now. Char Davies had hers exhibited at the San Francisco Museum of Art and it was very 

interesting because they had a full-time person suiting you up and they would only show one of 

the pieces from Monday, Wednesday, and Friday and the other Tuesday, Thursday, and Saturday 

so you had to be there for quite a while in order to see the full piece. So they weren’t able to get a 
lot of people through to experience it. It’s not like shuffling people past the Mona Lisa. You have 

to put people in the gear and the viewers have to figure out how to use it or they might get sick 

and you always have to have someone there wiping the headset and wiping the lenses so there’s 
a lot of overhead so that’s why the theme parks didn’t try it. That being said, Margaret Belinksy 
shows her stuff all over the place. Tamaiko Thiel has been doing them and museums do own 

hers. The first one that she did was called Beyond Manzanar. She’s half German and half 

Japanese so this piece recreated the Manzanar Japanese Internment Camp. She built them so that 

they were basically empty, as the building stand today. However, when you entered them, they 

were filled with the ghosts of the people who were there based off of photographs and such. It 

was really very powerful. She’s got several museums and has done many projects. So people are 
doing it. Most museums now have a digital collection and there are afternoon clubs that are 

focused on computer graphic art. So there are some museums that more heavily cater to that. 

Those museums need to be heavily endowed because this stuff doesn’t fix its self. You could not 
see any of the pieces I’ve built because that equipment doesn’t exist anymore. I would have had 
to have had a full time person always upgrading it to the next system to the next system to the 

next system all the time and all of the coding would have had to have been rewritten every few 

years. So museums don’t want to have to take in any of that burden. That being said, now that we 

have a democratization of some of this gear, maybe they’ll be more open to it. 

M: Do you predict a time will come when museums will be forced to accept digital art? 

J: That’s a big problem, we’re treading a really dangerous path. Everything we do is digital so if 

something happens, we’re losing a whole couple of generations of information. It why I like to 

do the printed art because people can still see my printed art but they can’t see the 
Memorysphere. The Memorysphere was one of the last things done on sgi machine and sgi went 

belly up a few years ago so there’s no way. So you get some pioneering museums like the 
Museum in San Jose, they like having these innovative technological exhibitions. There is a lot 

that has to be done to keep these things running. However, it’s always going to become obsolete. 
Everything that has ever been created will become obsolete. It’s all just part of progression. 
That’s why documentation is so important. The only proof of my work that I have are some 
pictures I took. 

M: VR can influence in the way that other forms of media can not. How will this revolutionize 

various industries? 
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J: One of the most important areas that VR has made strides in is treatment of phobias. It’s 
because of the fact that VR uses your brain perceptual systems in ways that are similar to those 

in real life. So in situations for people who has fears of public speaking or fears of flying, it’s a 
visceral response. A big industry for these types of things in distraction care. For example, if you 

have a burn victim whose wounds hurt so badly they put him in constant pain, when they have to 

change his bandages, they might put him in a snow world. This actually makes it much easier for 

them to do the bandage changes. In fact, one of these companies just bought a 100,000 dollar 

accelerator to begin commercialize that and it’s been out for years! Hunter Thompson did that 
back in 1995. So it’s a different group up there that got this money to pursue that research and I 
do believe they call it distraction therapy. There’s some research I’m doing with mindfulness 

training. If everyone has got HMDs and has the capability to go online and socialize in this 

virtual world, you can put on this headset and go to get treatments for things so that you still 

have anonymity but you can still take part in group activities all with an instructor. I think there’s 
a lot of possibilities there but also a lot of dangers too. Things like what if someone starts going 

psychotic on your in the middle of one of these sessions. So I’ve always had a safety net of crisis 
intervention specialists on-call during my sessions because you really don’t know who that is on 
the other side, you don’t know their real name. And we had that happen to us during one of our 
sessions. This participant began telling us about all these awful experiences that happened to him 

and while he’s doing that we’re on the other side googling these details he’s telling us to pinpoint 
the event and find out who he is. And we eventually found the event he was talking about, found 

the people that were involved, and found that he wasn’t dangerous to himself, he just had to talk. 
So there are things that virtual reality is really suited for and that’s especially in the therapeutic 
realm and in the training realm so I think those are two things. Personally I think it’s a great 
artistic outlet. For other kinds of educational things it’s got a lot of potential. My new company 
I’m starting up is kind of a global educational travel thing, it’s going to use AR and storytelling. I 

see that that can catch on in a big way. Like these eye-witness travel guides but much more 

immersive. So we have the business idea we’re just looking for an investor. There’s so much 
potential, we have the possibility for it to be economically viable in a number of different areas. 

It’s going to raise challenges and problems like the crisis intervention specialist, but I think now 
that so many people get their hands on them we can see a lot of cool things. 

M: What do you think are some possible challenges? 

J: Keeping gear running. So I bet that first Snow World has been rewritten a dozen times. 

Keeping things fresh, in regards to content. It’s less of an issue now to afford this if you’re a 
therapist. A lot of these procedures of course are not endorsed by either the American Medical 

Association or insurance companies. American Medical Association is a tough nut to crack. So 

it’s tough for that to get officially adopted. People are scared of technology or might think it 
costs far too much. In education, children might break these things. It’s not like a textbook it’s a 
little bit more complex. Other challenges would be the rocket pace in change of technology. For 

example if I buy 4,000 Oculus Rifts and in two years another thing comes around that’s cheaper 
and much more efficient and I look like a dinosaur because I’ve got all of these out dated 
headsets. There’s still a significant amount of people who get sick in these as well. A big 
problem is that what our perceptual systems are experiencing do not match what our inner ear is 
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doing. We have this vestibular system that knows what’s going on when we don’t. You have this 
overlaying system and it’s not conforming to what you’re experiencing. So there’s this 
discrepancy there that can make you sick. So some of those problems. The other thing is that we 

are at a point where bad content can be extremely detrimental. So you could have 90% awful 

content that makes you sick and 10% that’s a gem and that could really change the way people 
look at it. It’s varied. 

M: What are some of the strengths extant right now in VR that could help future progression? 

J: Well it really puts you there. So Nonny’s (See Appendix E) work when you see it, you are in 

that situation. So her documentary immersive journalism pieces, people come out crying. It 

moves you in a visceral, very real way that you simply don’t get watching the news. You’re 
watching the guy get beat to death on the ground and you can’t do anything. And this has the 
potential to change people’s perceptions because it hits you in such a visceral way. 

M: What are some untapped opportunities in the field of VR? 

J: Haptics has a long way to go. A lot of the visual problems require deep research. For example, 

when you’re in a head mounted display, imagine your eyes need to focus on the inside of those 

glasses all of the time. In the real world, your eye muscles move and you focus in an out. Say 

you had to sit in a display for six hours for some reason, you’re eyes are going to be so fatigued 
because they are not moving normally. There’s potential for muscle loss and all kinds of things. 
We don’t really know yet because people don’t really tend to wear them for that long. So the 
untapped thing is that there’s research that still needs to be done and it’s not one grammar, it’s a 
continuum of things that allow you to take advantage of the affordances of VR. We’re just 
starting that and it’s very exciting to see the number of groups doing this. We don’t have the 
D.W. Griffith of VR and we need that. So that’s just doing more for it, developing more for it, 

creating more for it, seeing what works, seeing what doesn’t work, finding those gems out there 
that are perfectly aligned with the affordances of VR so it gives you an experiences that makes 

you understand your human nature so much better. But it’s very exciting to see new developers. 
This new generation is coming in at such a high level but they don’t have any of the challenges 
we had or any of the expense. We used to have to do these things in a research lab, no one could 

go buy a 50,000 dollar head mount, so we had an after-hours group at the research lab I worked 

at called the Toy Scouts. So because we had all this equipment we bought from the military, at 

six o’clock we’d open the lab up for artists, high school kids, undergraduates, computer 

programmers, and they’d all come in and they would build these cool VR games. This was 
before any one was doing VR games. The first one we did was called nose ball. It was a break 

out game and you’d hit the ball with your head set to break tiles and there were levels to it. We 

had treadmill tours of the campus, they built the campus in 3D. We had a game called Wormhole 

in which you could make a tube to crawl through filled with petroglyphs. We also had a game 

called Cyber Surf were you can surf through these jagged surfaces. We took that one to 

SIGGRAPH twice. So it was very fun we’d work from 6 P.M. till around 3 in the morning then 
we’d all go to Denny’s and eat breakfast and sleep all day the next day. They were amazing. I 

love putting new minds to the stuff and seeing what they come up with.  
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M: What factors in VR that thwarted general adoption in the 90’s might still be an issue? 

J: So we still have the issue of motion sickness. It’s also very difficult to set this up. You need to 

work with a team or you need to teach yourself programming, there are some tools out there but 

you need model building programs you need to animate, you need designers, all kinds of stuff. 

It’s more like creating a theatre set or movie. It’s not like creating an image. If I wanted to make 

you walk into this scene I’d have to build the characters, the lighting, have movement, and 
windows with depth, and smells or sounds. It’s hard for one person to have all those skills, not 
that you couldn’t. You’re going to get the best work when people who are good at those things 
come together. The issues that cause it not to be adopted before were primarily cost and we did 

understand those problems we were just making very incremental progress on those problems. It 

may be that we can never get past some of them. Like I said you’re never going to be able to get 
someone’s vestibule system to align with their VR system. But you can be very smart about the 
way you design things so that you have the minimum effect in the way you design things. Nonny 

does that by making sure she has about 18 tracking units. You’re never going to get sick through 
18. People don’t get sick through these. She’s been building these things on her own. So the 
hunger one was 700 bucks out of her packet and Palmer (Oculus Rift Inventor) staying in her 

hotel room on the floor building the head mount for Sundance. Now that she has the money I’m 
very excited to see what she does. The way she puts it together and the way she puts everything 

together with her transparent journalistic approach is great but she’s gotten this emotional 
response from the viewers even though the graphics aren’t that good. The power isn’t necessarily 
how photorealistic the imagery is but is in the fact that you are immersed in it. That perceptual 

hi-jacking of your own perceptual systems is so powerful and so seductive. That is why people 

have these religion experiences when they put them on. It’s been as powerful for everyone who 
tried it. 

M: How much quality could be sacrificed in VR imagery till the experience is no longer 

effective? 

J: So there’s the penguin game I played where you play a penguin looking for your mother or 
pack and that game was very lacking in image quality but it was still extremely fun. That’s a 
cartoon world. The Snow World for burn victims is also a cartoon world. We suspend disbelief 

when we watch cartoons, there’s a behavior that we can identify with. As long as there’s 
something that’s very human about it, that you can feel like the experience is speaking to 

something that is your human nature, I think it’ll be successful. It doesn’t have to be the best 
imagery. It’s powerful in the way that you’re separated from reality, it has the power to transport 
you whether that’s a place in this time, a place in the past, a place that is fantasy, or a place that 

is abstract. 

M: Is there any one technology or product that you think changed the course of VR? 

J: The head mounted display certainly in 1965 when Ivan Sutherland created the first on for the 

DOD called the Sword of Damocles because it was so heavy and needed to be counterweighted. 

And even before that in science fiction, Ray Bradbury did a story called The Veldt where the 

children had the media room in which they could transport themselves to Africa. There a lot of 
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media spectacle type of things that happened around that area and all of those things contributed 

to the progression of VR and the idea that Ivan Sutherland had of putting a different world up to 

your face definitely impacted progression. He has this wonderful quote from Alice in 

Wonderland, Through the Looking Glass, considering he had only created computer graphics 

before, where he had his Ph.D. and he went from that to building this head mounted display for 

the DoD so that was the beginning of this in terms of technology so in ‘65. 

M: You mentioned The Veldt, was that something that worked as an inspiration in your work 

with VR? 

J: I actually read The Veldt long before I got into VR, it more so helped me to imagine the 

potential of VR. My inspiration was that I was building assemblages and I wanted to make them 

bigger and bigger and I wanted to put people in them. I had hundreds of these assemblages. 

When I found computer graphics, I built them in CG and I showed them as stereo pairs. So you 

could actually explore them. You had no agency but at least they were room sized and I didn’t 
need to store them. And then when VR came around I worked towards allowing the viewer to 

move through these worlds. I was teaching at Ringling College of Art and Design and I had gone 

there for my computer graphics and computer science degree.  

M: Where do you see VR technology in 10 years? 

J: I really see it as being seamless with AR. So you’re going to have these things that you can 
probably dial up the amount of immersion you get. You could go from see-through to the 

physical world to a world totally imposed upon your perceptual systems. I think we’ll have more 
senses, like smell and better audio. I think we will have a number of additions to the kind of head 

mounted display we have now like eye-tracking, expression monitoring so that the game will 

always know how you’re feeling. You’ll see some of that at ICT, characters who can react to 
how you’re feeling. I think we’ll have brain computer interfaces that are very strong by then. 

One of the things I’ve tried to do is to take sensors so that your physical signals like your 

heartbeat can go into the virtual world and affect things in there. We’re going to be able to do 
that with neuro signals too. So I really see this sort of package things where you’ll be able to say 
I want this much neural, this much physical, this much physiological, I want to know if my sugar 

level is going to make everything go pastel and pink, and you’ll be able to integrate much more. 
It’ll be a continuum. You might have cinematic VR on one hand and you might have a fully 
immersive planet on the other end. 
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Appendix C 

Survey 

FLORIDA STATE UNIVERSITY 

Default Question Block 

This survey is being used for academic research only.  

Your answers are anonymous and none of your answers will be transmitted to any companies.  

All data obtained from participants will be kept confidential and will only be reported in an 

aggregate format (by reporting only combined results and never reporting individual ones). 

Participation in this research study is completely voluntary. You have the right to withdraw at 

anytime or refuse to participate entirely without jeopardy to your academic status, GPA or 

standing with the university. If you desire to withdraw, please close your Internet browser 

I have read and understood the above statements and desire of my own free will to participate in 

this study 

Yes No 

What gender do you identify with? 

Male. 

Female. 

I do not wish to answer. 

Are you currently a student? 

Yes 

No 

If yes to the previous question, what academic level are you? 

Freshman 

Sophomore 

Junior Senior 

Graduate 

Please fill in your field (major) of study. 
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What is your age? 

 

How interested in technology are you? 

Very Interested 

Somewhat interested 

Neutral 

Somewhat disinterested Very Disinterested 

Do you keep up with technological advances? 

Yes No 

If answered yes to the previous question, how do you get your news? 

 You Tube Channels (Machinima, Tested, etc.) 

Social Media 

Mobile Device News Applications (BBC, CNN, NPR) 

Radio 

Newspaper 

Televised News 

Word-of-mouth 

Other 

If other, please specify 

 

Rank the following electronic devices by their order of importance to you. (1 being most 

important) 

Cell phone 

 

Television 

 

Gaming Console 
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Laptop 

 

Tablet 

 

Camera 

 

Music playing devices 

 

Radio 

 

Do you prefer handheld devices? 

Yes 

No 

What form of social media do you most frequent? 

Social Networks (Facebook, LinkedIn) 

Bookmarking Sites (Delicious, StumbleUpon, Pinterest) 

Social News (Digg, Reddit) 

Media Sharing (Instagram, YouTube, Flickr) 

Micro-Blogging (Twitter) 

Blogs and Forums (Tumblr) 

What forms of entertainment technology do you use most? 

Movies 

Video Games 

Music Players 

E-Book Readers Television 

How often do you play video games? 



66 

 

Never 

Less than Once a Month 

Once a Month 

2-3 Times a Month 

Once a Week 

2-3 Times a Week 

Daily 

Do you enjoy gaming? 

Yes 

No 

If yes, what do you look for most in your gaming experience? 

 

Are you familiar with the term "virtual reality"? 

Yes 

No 

If you haven't already, would you be interested in trying a virtual reality experience? 

Yes No 

Would you be interested in purchasing virtual reality console? 

Yes No 

If answered no in the previous question, why not? 

 

What comes to your mind when you hear the term "virtual reality"? 

 

Survey Powered By Qualtrics 
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Appendix D 

Survey Results 

Initial Report 
Last Modified: 04/03/2015 

1.  I have read and understood the above statements and 

desire of my own free will to participate in this study 
# Answer   

 

Response % 
1 Yes   

 

34 100% 
2 No   

 

0 0% 
 Total  34 100% 

 

Statistic Value 
Min Value 1 
Max Value 1 
Mean 1.00 
Variance 0.00 
Standard Deviation 0.00 
Total Responses 34 

 

2.  What gender do you identify with? 
# Answer   

 

Response % 
1 Male.   

 

11 32% 
2 Female.   

 

23 68% 

3 
I do not wish 
to answer. 

  
 

0 0% 

 Total  34 100% 
 

Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.68 
Variance 0.23 
Standard Deviation 0.47 
Total Responses 34 

 

3.  Are you currently a student? 
# Answer   

 

Response % 
1 Yes   

 

30 91% 
2 No   

 

3 9% 
 Total  33 100% 
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Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.09 
Variance 0.09 
Standard Deviation 0.29 
Total Responses 33 

 

4.  If yes to the previous question, what academic level are 

you? 
# Answer   

 

Response % 
1 Freshman   

 

1 3% 
2 Sophomore   

 

4 13% 
3 Junior   

 

9 29% 
4 Senior   

 

15 48% 
5 Graduate   

 

2 6% 
 Total  31 100% 

 

Statistic Value 
Min Value 1 
Max Value 5 
Mean 3.42 
Variance 0.85 
Standard Deviation 0.92 
Total Responses 31 
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5.  Please fill in your field (major) of study. 
Text Response 
Fine Arts and Advertising 
art and advertising 
Information, Communication, Technology 
Psychology 
Dental Hygiene 
Business Marketing and Chinese Language & Culture 
ICT, Information & Communication Technologies 
Music Industry 
Pre Med 
Engineering 
business associates 
Japanese 
International affairs 
Accounting 
Advertising 
Advertising 
ICT 
Cyber Security 
Advertising 
ICT 
ICT 
Information, Communication, Technology 
Advertising 
Information communication technology 
Information Communication & Technology 
Public relations 
engineer 
Information, Communication, Technology 
Information Communication Technology 
ICT 
Information, communication, technology 
Information Communication Technology 
ICT 

 

Statistic Value 
Total Responses 33 
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6.  What is your age? 
Text Response 
20 
20 
21 
20 
21 
23 
21 
19 
22 
22 
20 
21 
20 
19 
28 
22 
21 
21 
21 
19 
22 
20 
22 
22 
21 
20 
21 
21 
21 
22 
24 
21 

 

Statistic Value 
Total Responses 32 
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7.  How interested in technology are you? 
# Answer   

 

Response % 

1 
Very 
Interested 

  
 

17 50% 

2 
Somewhat 
interested 

  
 

13 38% 

3 Neutral   
 

3 9% 

4 
Somewhat 
disinterested 

  
 

1 3% 

5 
Very 
Disinterested 

  
 

0 0% 

 Total  34 100% 
 

Statistic Value 
Min Value 1 
Max Value 4 
Mean 1.65 
Variance 0.60 
Standard Deviation 0.77 
Total Responses 34 

 

8.  Do you keep up with technological advances? 
# Answer   

 

Response % 
1 Yes   

 

28 82% 
2 No   

 

6 18% 
 Total  34 100% 

 

Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.18 
Variance 0.15 
Standard Deviation 0.39 
Total Responses 34 
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9.  If answered yes to the previous question, how do you get 

your news? 
# Answer   

 

Response % 

1 

You Tube 
Channels 
(Machinima, 
Tested, etc.) 

  
 

4 13% 

2 Social Media   
 

14 45% 

3 

Mobile Device 
News 
Applications 
(BBC, CNN, 
NPR) 

  
 

6 19% 

4 Radio   
 

1 3% 
5 Newspaper   

 

0 0% 

6 
Televised 
News 

  
 

1 3% 

7 
Word-of-
mouth 

  
 

1 3% 

8 Other   
 

4 13% 
 Total  31 100% 

 

Statistic Value 
Min Value 1 
Max Value 8 
Mean 3.19 
Variance 5.16 
Standard Deviation 2.27 
Total Responses 31 

 

10.  If other, please specify 
Text Response 
I google technology advancements from time to time. 
Website called wired and popular science 
I work for a telecommunications company and get info there 
"Skimm" email 
I also use mobile device news applications 

 

Statistic Value 
Total Responses 5 
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11.  Rank the following electronic devices by their order of 

importance to you. (1 being most important) 

# Answer 1 2 3 4 5 6 7 8 
Total 

Responses 

1 
Cell 
phone 

23 9 1 0 1 0 0 0 34 

2 Television 0 2 8 10 3 6 3 2 34 

3 
Gaming 
Console 

1 0 6 5 4 1 4 13 34 

4 Laptop 10 17 4 2 0 0 1 0 34 
5 Tablet 0 2 4 6 3 6 8 5 34 
6 Camera 0 1 7 3 9 6 5 3 34 

7 
Music 
playing 
devices 

0 3 3 4 8 11 3 2 34 

8 Radio 0 0 1 4 6 4 10 9 34 
 Total 34 34 34 34 34 34 34 34 - 

 

Statistic 
Cell 

phone 
Television 

Gaming 
Console 

Laptop Tablet Camera 
Music 

playing 
devices 

Radio 

Min Value 1 2 1 1 2 2 2 3 
Max Value 5 8 8 7 8 8 8 8 
Mean 1.44 4.59 5.79 2.09 5.50 5.15 5.12 6.32 
Variance 0.68 2.73 4.77 1.42 3.47 2.80 2.53 2.23 
Standard 
Deviation 

0.82 1.65 2.19 1.19 1.86 1.67 1.59 1.49 

Total 
Responses 

34 34 34 34 34 34 34 34 

 

12.  Do you prefer handheld devices? 
# Answer   

 

Response % 
1 Yes   

 

29 85% 
2 No   

 

5 15% 
 Total  34 100% 

 

Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.15 
Variance 0.13 
Standard Deviation 0.36 
Total Responses 34 
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13.  What form of social media do you most frequent? 
# Answer   

 

Response % 

1 

Social 
Networks 
(Facebook, 
LinkedIn) 

  
 

21 62% 

2 

Bookmarking 
Sites 
(Delicious, 
StumbleUpon, 
Pinterest) 

  
 

0 0% 

3 
Social News 
(Digg, Reddit) 

  
 

2 6% 

4 

Media Sharing 
(Instagram, 
YouTube, 
Flickr) 

  
 

9 26% 

5 
Micro-Blogging 
(Twitter) 

  
 

1 3% 

6 
Blogs and 
Forums 
(Tumblr) 

  
 

1 3% 

 Total  34 100% 
 

Statistic Value 
Min Value 1 
Max Value 6 
Mean 2.18 
Variance 2.51 
Standard Deviation 1.59 
Total Responses 34 

 

14.  What forms of entertainment technology do you use 

most? 
# Answer   

 

Response % 
1 Movies   

 

11 32% 
2 Video Games   

 

9 26% 

3 
Music 
Players 

  
 

6 18% 

4 
E-Book 
Readers 

  
 

0 0% 

5 Television   
 

8 24% 
 Total  34 100% 
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Statistic Value 
Min Value 1 
Max Value 5 
Mean 2.56 
Variance 2.38 
Standard Deviation 1.54 
Total Responses 34 

 

15.  How often do you play video games? 
# Answer   

 

Response % 
1 Never   

 

13 38% 

2 
Less than 
Once a 
Month 

  
 

5 15% 

3 
Once a 
Month 

  
 

1 3% 

4 
2-3 Times a 
Month 

  
 

4 12% 

5 
Once a 
Week 

  
 

1 3% 

6 
2-3 Times a 
Week 

  
 

5 15% 

7 Daily   
 

5 15% 
 Total  34 100% 

 

Statistic Value 
Min Value 1 
Max Value 7 
Mean 3.29 
Variance 5.67 
Standard Deviation 2.38 
Total Responses 34 

 

16.  Do you enjoy gaming? 
# Answer   

 

Response % 
1 Yes   

 

22 65% 
2 No   

 

12 35% 
 Total  34 100% 

 

Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.35 
Variance 0.24 
Standard Deviation 0.49 
Total Responses 34 
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17.  If yes, what do you look for most in your gaming 

experience? 
Text Response 
High-Speed Computing 
Fluid and original story lines accompanied by efficient controls 
a fun experience and maybe a good story 
Fun 
Competition 
A good story with fun gameplay. 
Story but in a way that I feel like I'm taking part in what's happening and not pre determind 
entertainment 
Forgetting the world 
fun 
relaxing play 
as close to real as possible, I usually play racing games 
Enjoyment 
Challenges 
replay value 
A good story 
Multiplayer 
The story to be honest, the gameplay and features are a close 2nd. 
entertainment 

 

Statistic Value 
Total Responses 19 

 

18.  Are you familiar with the term "virtual reality"? 
# Answer   

 

Response % 
1 Yes   

 

34 100% 
2 No   

 

0 0% 
 Total  34 100% 

 

Statistic Value 
Min Value 1 
Max Value 1 
Mean 1.00 
Variance 0.00 
Standard Deviation 0.00 
Total Responses 34 
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19.  If you haven't already, would you be interested in trying a 

virtual reality experience? 
# Answer   

 

Response % 
1 Yes   

 

27 79% 
2 No   

 

7 21% 
 Total  34 100% 

 

Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.21 
Variance 0.17 
Standard Deviation 0.41 
Total Responses 34 

 

20.  Would you be interested in purchasing virtual reality 

console? 
# Answer   

 

Response % 
1 Yes   

 

14 41% 
2 No   

 

20 59% 
 Total  34 100% 

 

Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.59 
Variance 0.25 
Standard Deviation 0.50 
Total Responses 34 
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21.  If answered no in the previous question, why not? 
Text Response 
I don't think I would enjoy it, I would definitely want to try one, though 
It sounds expensive. 
I can't afford it right now. 
That would be weird and take up all my time 
Not sure how good it is. Maybe expensive 
I don't play games for reality 
No my cup of tea. 
I do not have the time or care about owning one. 
No interest 
I don't care for video games 
too expensive, not worth it for something you can experience once 
i don't game that often to purchase one 
I'm not really into video games. 
I would have to try it before deciding to buy it 
I don't play games often 
I am not into gaming 
I wouldn't have the money to buy one 
I do not think I would use it that often. 
I'm not a gamer and do not have time. 

 

Statistic Value 
Total Responses 19 
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22.  What comes to your mind when you hear the term 

"virtual reality"? 
Text Response 
Tron 
virtual reality gaming. immersive gaming 
Being in the game yourself 
Matrix. 
A real life experience through a tv 
Oculus Rift 
experiencing a surreal world 
A reality that is virtual. 
Intense Video Game 
Mari Kyle 
realistic video 
A different world 
Mind blowing 
Future 
expensive sets that do really rad things 
Sim games 
oculus rif 
Oculus Rift 
A headset that projects the "virtual world" and allows the user to experience a 3D 
representation of the world. 
3D sensory 
Alternate universes and realistic experiences 
Getting lost in a game 
motion sickness 
being placed in a digitally realistic experience through a sort of goggle device 
Nerds. 
The Oculus Rift 
fake world 
You inside of a virtual world 
Being inside a video game 
Those machines from the 90s that used to be in the mall where you got inside and it was 
supposed to be a "virtual reality" 
Video Games 

 

Statistic Value 
Total Responses 31 
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Appendix E: Interviewee Profiles 

Jacquelyn Ford Morie 

 All These Worlds, llc. Founder and Chief Scientist. MS, MFA, PhD With degrees in both 

art and computer science, Dr. Morie has 25 years of experience in developing innovative 

techniques for rich, emotionally evocative virtual reality (VR) environments. As part of this 

pioneering work, she invented a scent collar to bring the emotional power of smell to immersive 

experiences, and developed new types of functions for VR, such as connections to multiple 

sensor and feedback systems to make VR more effective. Dr. Morie spent 13 years as a Sr. 

Research Scientist at USC’s Institute for Creative Technologies (ICT), which she helped found. 
While there, she created novel VR telehealth care activities using her deep understanding of art, 

computer animation and human behavior to enhance patient engagement with these programs. In 

the mid-1990s, Dr. Morie started comprehensive computer animation training programs at Walt 

Disney Feature Animation combining art and technology topics, which she later expanded to the 

special effects industries at studios such as Rhythm and Hues. Prior to that, Morie worked at 

UCF’s Institute for Simulation and Training, where she developed techniques to make VR 

environments more immersive and emotionally compelling, and helped lead a group of 

innovative students called The Toy Scouts. She has been expanding her VR research to include 

neuroscience and avatars, developing methods to determine how such technologies can effect 

positive change in those who use them. 

Ford Morie, Jacquelyn. "The Company." All These Worlds LLC The Company Comments. 

January 1, 2015. Accessed April 18, 2015. http://alltheseworldsllc.com/company/. 

Mark Mine 

 Mark Mine, Creative Technology Studio Executive at Walt Disney Imagineering, began 

his Disney career in 1997 and over the past 17 years has delivered dozens of innovative guest 

experiences and significantly advanced Imagineering’s creative practice. His leadership in 3D 

pre-visualization tools, including the DISH (Digital Immersive Showroom), has changed the way 

Imagineers design, evaluate and present concepts and ideas. Prior to working at Disney, Mark 

was a system engineer at NASA’s Jet Propulsion Laboratory in Pasadena California working on 

the Voyager Missions to the outer planets. Mark has a Bachelor of Aerospace Engineering from 

the University of Michigan, a Master’s of Computer Science and Electrical Engineering from the 

University of Southern California, and master’s and Ph.D. degrees from the University of North 

Carolina, Chapel Hill. 

Mine, Mark. "Distinguished Colloquium: Mark Mine "Creative Technology at Walt Disney 

Imagineering" - Computer Science." Computer Science. February 5, 2015. Accessed April 18, 

2015. http://cs.unc.edu/event/mark-mine/. 

Nonny De La Pena 

 Nonny De La Pena is pushing technological boundaries for narrative endeavors, 

including exploring 3D environments for fiction, news, and documentary. Called “One of the 13 
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people who made 2012 more creative” by FastCompany’s CoCreate, she has built more than five 
virtual reality constructs including Hunger in Los Angeles, which premiered at the Sundance 

Film Festival in January 2012.  Her other projects include the MacArthur funded Gone Gitmo, a 

virtual Guantanamo Bay Prison; Cap & Trade, an interactive exploration of the carbon markets 

built with Frontline World and CIR; Ipsress which investigates detainees held in stress positions; 

and Three Generations, the Games for Change winner on the California eugenics 

movement.  Currently a graduate fellow at the University of Southern California’s Interactive 
Media Arts department, she spent the past two years as a Senior Research Fellow in Immersive 

Journalism at USC’s Annenberg School of Journalism and Communications.  A graduate of 

Harvard University, she is also an award-winning documentary filmmaker with twenty years of 

journalism experience including as a correspondent for Newsweek Magazine and as a writer 

whose work has appeared in the New York Times, Los Angeles Times Magazine, Premiere 

Magazine, and others.  Her films have screened on national television and at theatres in more 

than fifty cities around the globe, garnering praise from critics like A.O. Scott wrote that her 

work was “a brave and necessary act of truth-telling.”  While at USC, de la Peña is developing 

sophisticated linear stories in virtual reality that explore the experiential nature of spatial 

narrative and the feelings of presence that come with the connection to a digital representation of 

oneself.  De la Peña’s other credits include co-founder of Stroome, a collaborative video sharing 

site which won a Knight News Challenge Grant in 2010. 

De La Peña, Nonny. "About Me." Immersive Journalism RSS. January 23, 2014. Accessed 

January 30, 2015. 

Phil Lelyveld 

 Phil Lelyveld manages projects and guides the strategy of the Entertainment Technology 

Center (ETC) within USC's School of Cinematic Arts. Mr. Lelyveld’s current projects include 
the "4K Plus" Project and a Virtual Reality / Augmented Reality Project. The “4K Plus” Project 
is a market research study of what aspects of next generation displays consumers will value (ex. 

higher resolution, higher frame rate, higher dynamic range, 3D and vertical audio).  The Virtual 

Reality / Augmented Reality Project is a state-of-the-industry study of the creative, technical, 

and business issues that will shape this new, emerging art form. Philip has developed general 

audience presentations for both of these projects. Phil has degrees from UCLA (MBA), Stanford 

(MS Applied Geophysics), and Tufts (BS Engineering).  He spent two years doing earthquake 

prediction and volcanic hazard studies in the Aleutian Islands for Columbia University's Lamont-

Doherty Earth Observatory.  In his first career he led the development of Arco International's 

scientific computing infrastructure for oil and gas exploration, developed more environmentally-

friendly seismic exploration techniques, and founded the Business and the Environment program 

at UCLA Anderson School of Business. 

Lelyveld, Phil. "Philip Lelyveld The World of Entertainment Technology." Philip Lelyveld. 

January 1, 2015. Accessed April 17, 2015. http://philiplelyveld.com/?page_id=2. 
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Thai Phan 

 Thai Phan is MxR Lab’s Development Engineer. He has interest in social gestures in 
online virtual environments, user interface design, and mixed reality display systems. Thai holds 

a B.S. in Computer Engineering from the University of California, Irvine and an M.S. in 

Computer Science from the University of Southern California. 

Phan, Thai. "Meet People." MxR People Comments. January 1, 2015. Accessed April 17, 2015. 

http://projects.ict.usc.edu/mxr/meet/people/. 

Mark Bolas 

 Mark Bolas is a researcher exploring perception, agency and intelligence. His work 

focuses on creating virtual environments and transducers that fully engage one’s perception and 
cognition and create a visceral memory of the experience. He is the associate director for mixed 

reality research and development at ICT. He is also an associate professor of interactive media in 

the Interactive Media Division of the USC School of Cinematic Arts. In addition he is the 

chairman of Fakespace Labs in Mountain View, California, which Bolas co-founded to build 

instrumentation for research labs to explore virtual reality. He has been a professor at Stanford 

University and Keio University, exploring tangible interfaces, augmented reality and 

computational illumination. These projects have explored context sensitive audio interfaces, 

socially interactive toys, augmented reality, confocal illumination and mobile phone web 

logging. His work has been exhibited in many venues including six Emerging Technology 

exhibits at SIGGRAPH, starting in 1991 with Flatlands, which used the illusion of perspective to 

transform a sculpture into Mondrian’s Composition with Line, 1918; the music-driven worlds of 

Vacuii and StillLife created with Christian Greuel and Niko Bolas; and the invisibly structured 

Snared Illumination created with Perry Hoberman and Ian McDowall. Bolas majored in physics 

and minored in music at University of California, San Diego. He holds an M.S. in mechanical 

engineering from Stanford University. His 1988-89 thesis work “Design and Virtual 
Environments” was done under the direction of Rolf Faste in Stanford’s design program and 
Scott Fisher at NASA Ames Research Center. It was among the first efforts to map the breadth 

of virtual reality as a new medium. This effort led Bolas toward a basic model for immersive 

experience design, concluding that the medium’s power to deeply transport a user is closely tied 
to finding an appropriate balance between realism and abstraction. 

"People." Institute for Creative Technologies Posts by Mark Bolas. Accessed April 24, 2015. 

http://ict.usc.edu/profile/mark-bolas/. 

Paul Debevec 

 Paul Debevec is Chief Visual Officer and leads the Graphics Laboratory at the University 

of Southern California's Institute for Creative Technologies, and is a Research Professor in 

the USC Computer Science Department. He earned degrees in Math and Computer Engineering 

at the University of Michigan in 1992 and a Ph.D. in Computer Science from UC Berkeley in 

1996. At USC ICT Debevec has led the development of several Light Stage systems that capture 

and simulate how people and objects appear under real-world illumination. Early Light Stage 
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processes have been used by Sony Pictures Imageworks, WETA Digital, and Digital Domain to 

create photoreal digital actors in award-winning visual effects in Spider-Man 2 and King 

Kong, Superman Returns, Spider-Man 3,Hancock, and the The Curious Case of Benjamin 

Button. The most recent light stage process based on polarized gradient illumination has been 

used in numerous films including James Cameron's Avatar, The Avengers, Oblivion, Ender's 

Game, Gravity, and Maleficent. This high resolution facial scanning process was used in 

2008's Digital Emily project, a collaboration with Image Metrics which produced one of the first 

digital facial performances to cross the "Uncanny Valley", and Digital Ira, a collaboration with 

Activision which has produced one of the earliest photoreal real-time digital characters. Debevec 

is a member of the Academy of Motion Picture Arts and Sciences, a co-chair of the 

AMPASScience and Technology Council, the Visual Effects Society, and ACM SIGGRAPH. He 

chaired theSIGGRAPH 2007 Computer Animation Festival and co-chaired Pacific Graphics 

2006 and the 2002 Eurographics Workshop on Rendering. From 2008 to 2014, he served on the 

Executive Committee and as Vice-President of ACM SIGGRAPH.  

Debevec, Paul. "Paul Debevec Bio." Paul Debevec Bio. January 1, 2015. Accessed April 19, 

2015. http://www.pauldebevec.com/Bio/. 
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Figures 

 

Fig. 1 – Morton Heilig, Sensorama, 1957. "InventorVR." InventorVR. Accessed March 7, 2015. 

http://www.mortonheilig.com/InventorVR.html. 

 

Fig. 2 – Morton Heilig, Telesphere, 1960. "The Telesphere Mask Patent." Morton Heilig - 

Inventor of VR. Accessed March 7, 2015. http://www.mortonheilig.com/TelesphereMask.pdf. 
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Fig. 3  – CyberMaxx HMD developed by VictorMaxx. Released in 1994, priced at $699.00. 

Smith, Edward. "Oculus Rift, Omni, CastAR - 2014 Is the Year of Virtual Reality Gaming." 

International Business Times RSS. January 22, 2014. Accessed March 7, 2015. 

 

 

Fig. 4 – Virtuality CEO Jon Waldern with a Virtuality HMD. McFerran, Damien. "Reality 

Crumbles: Whatever Happened to VR?" Eurogamer.net. March 23, 2014. Accessed March 7, 

2015. 
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Fig. 5 – Arcade video game commercial, 1981. "The Arcade Flyer Archive." - Video Game 

Flyers: 005, Sega-Gremlin. May 7, 2003. Accessed April 7, 2015. http://flyers.arcade-

museum.com/?page=thumbs&db=videodb&id=696. 

 

Fig. 6 – Intel HMD Advertisement, Mid 90’s. Gara, Phillip. "VR | The Online Economy." The 

Online Economy RSS. October 28, 2014. Accessed March 7, 2015. 



87 

 

 

Fig. 7 – VictorMaxx, CyberMaxx HMD ad. Edwards, Benj. "VC&G | Retro Scan of the Week 

Special Edition: "At Last! Reality For the Masses!"" VC&G | Retro Scan of the Week Special 

Edition: "At Last! Reality For the Masses!" April 30, 2007. Accessed March 7, 2015. 

 

Fig. 8 – Tron, 1982 Film about virtual reality. "Tron Movie Review & Film Summary (1982) | 

Roger Ebert." All Content. Accessed April 7, 2015. http://www.rogerebert.com/reviews/tron-

1982. 
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Fig. 9 – Promotional image from Lawnmower Man, 1992 film about VR. Turek, Ryan. "The 

Lawnmower Man: The Series in Development - Shock Till You Drop." RSS 20. May 18, 2012. 

Accessed March 7, 2015. 

 

Fig. 10 – Sony HMZ – T1 Ad. Mick, Jason. "Back to the Future? Sony's Morpheus, Oculus Rift 

Revive Nintendo's VR Dream." Daily Tech. March 20, 2014. Accessed March 7, 2015. 
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Fig. 11 – Sony Morpheus HMD. Webster, Andrew. "Sony's Project Morpheus VR Headset Will 

Launch in 2016." The Verge. March 3, 2015. Accessed March 11, 2015. 

 

Fig. 12 – Oculus Rift Advertisement. Oculus VR. "Oculus Rift: Step Into the Game." 

Kickstarter. Accessed March 7, 2015. https://www.kickstarter.com/projects/1523379957/oculus-

rift-step-into-the-game. 
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