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PREFACE 

 

It was a cold afternoon in Southeast England, 1999.  I don’t remember it very well - after all, I 

was only five or six years old - but I do remember two older kids playing on the playground.  

They were in the middle of a jungle gym, acting out scenes from Star Wars Episode I: The 

Phantom Menace.  Boy was I jealous.  They had seen the one movie that I couldn’t wait to 

watch.  The Star Wars trilogy wasn’t just a collection of my favorite movies, it was a collection 

of my favorite things - a physical representation of the imagination and creativity that I embraced 

more than anything else.  I would watch the VHS tapes every chance I got; I had all the toys and 

coloring books; I made friends at school by asking them the simple question: do you like Star 

Wars? 

 

What was it about Star Wars that I loved so much?  What had George Lucas created that so 

captivated the heart, mind, and soul of a six-year-old boy?  As I got older, I think I figured it out.  

It’s not that I loved the films, but it’s that at an early age they inspired me to be creative.  Of 

course, I have my parents to thank for that most of all, but I have to acknowledge the galaxy far, 

far away for providing me with an endless collection of material to pull from.  I constantly found 

myself drawing comic strip adventures about space pilots, or writing stories about long lost Jedi, 

or spending what felt like hours outside acting out imaginary Star Wars scenes with my plastic 

lightsaber.  There is something inherently magical about imagination and the act of creation that 

I believe captivates us and inspires us to do amazing things. 

 

Fast forward to 2014.  It’s a warm August day outside in Vancouver, but inside the cool 

Vancouver Convention Center is where all the buzz is.  Birdly, an interactive virtual reality 

exhibit, has the attendees of the SIGGRAPH 2014 conference queuing up for hours every day.  

The concept behind Birdly was simple: strap on one of those fancy new virtual reality headsets, 

lie down on a bird-like apparatus, and then start flapping.  I tried it.  Inside the experience, I 

became a hawk flying over San Francisco.  The game was amazingly responsive.  Subtle changes 

in how I moved my arms and wrists were registered and reflected instantaneously in my flight; 

latency was non-existent when I turned my head; the smallest shifts in weight allowed me to 

gently change direction; I could see my wings in my peripheral vision responding to every input 

as a soared over the San Francisco skyline.  As I took the headset off and walked away, I realized 

that a new door had been opened for me to creatively explore.  All the same passions that Star 

Wars awoke in me at six-years-old could be thrown at a brand new medium, one far more 

immersive than anything I had ever experienced. 

 

Over the course of 2016, I have applied my training as a filmmaker to exploring narrative 

filmmaking in virtual reality.  What I have found, in short, is that VR is an exciting and diverse 

medium full of tremendous potential for cinematic experiences.  My goal with this paper is to 
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defend this opinion and provide filmmakers a blueprint for moving forward with their own 

cinematic VR productions. 

 

I think it is important to recognize that in this paper I am not setting out to create a complete 

bible for cinematic VR production, nor am I attempting to provide a cohesive market analysis of 

the current state of VR.  Rather, this paper documents the experiences and opinions of my 

colleagues, several relevant industry professionals, and myself such that the conclusions drawn 

and inferences made in this report might provide insight into approaching any and all cinematic 

VR expeditions in the future.  Just as Star Wars pushed to me pursue a career in filmmaking, I 

hope that this paper can be motivator for all creators to think seriously about VR as medium in 

which to tell their stories. 
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INTRODUCTION 

 

It goes without saying that there is something about going to the theater that is different than 

watching television at home.  There’s something about watching a film that separates it from 

watching an online video.  There is an intangible quality that the time, money, effort, and artistry 

that go into filmmaking bring to the table when it comes to watching images flicker across our 

screens.  We have a word for this quality - an adjective: cinematic.  So this begs the question: if 

movies have a cinematic quality that seemingly no other visual medium can recreate, just what 

exactly is cinematic VR? 

 

This is a surprisingly difficult question to answer, and at the end of the day that answer isn’t even 

very clear.  But to begin tackling this, it is important to first understand exactly what VR is.  

Virtual Reality (VR) is a form of digital media in which a viewer is fully immersed in an 

artificial environment.  Currently, this is achieved through the use of a Head Mounted Display 

(HMD) that is worn by the viewer and tracks to the movement and rotation of their head.  (pg. 6, 

“Digi-Capital Augmented/Virtual Reality Report 2016”) A screen inside the HMD projects the 

artificial environment that the viewer has complete control to explore in any direction and 

headphones provide the viewer with 360-degree spatialized audio.  Some VR experiences allow 

the viewer to stand up and walk around the space while others do not; some VR experiences are 

video games with interactive components while others lack interactivity and play out more like a 

film; but all VR experiences take place fully inside an HMD in which the viewer has very 

limited ability to interact with the real world around them. 

 

It is critically important to distinguish key differences between virtual reality and other currently 

available forms of artificial reality such as augmented reality (AR) and mixed reality (MR).  AR 

involves augmenting the world around you with digital overlays such as holograms or heads-up-

displays.  (pg. 6, “Digi-Capital Augmented/Virtual Reality Report 2016”) Google Glass was an 

example of early AR technology.  Inside Iron Man’s helmet is a good example of a glorified AR 

display, albeit a bit science fiction.  MR is a medium that attempts to mix completely solid 

projections spatially anchored in the real world around us, in a sense blending AR and VR.  (The 

Foundry, “VR, AR, MR, Sorry I’m Confused”)  Additionally, there are some more niche forms 

of artificial reality such as holographic projection and dome projection.  These kinds of 

applications are common in theme parks or live performances.  While AR, MR, and various 

other artificial reality technologies are rich and diverse mediums full of tremendous applications, 

they will not be the focus of this paper. 

 

To quickly review, there are currently three major forms of artificial reality technology in VR, 

AR, and MR in addition to various more specialized technologies.  To be clear, this paper will 

look almost exclusively at VR.  Now, with the understanding that VR is a medium in which the 

viewer is completely immersed in a headset, this brings back the initial question: what is 
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cinematic VR?  This answer doesn’t seem to be fully agreed upon, but many VR content 

creators, such as Purple Pill and Jaunt, are using the term to describe virtual reality content that 

attempts to recreate the experiences of watching a film.  Purple Pill States that Cinematic VR is 

“A branch of virtual reality that covers high-quality, 360° 3D video experiences, preferably with 

spatial audio, and possibly with interactive elements,” yet does not produce interactive content.  

Some companies, such as ILMxLAB believe that you can feel like you’re watching a film - or 

better yet inside a film – through stressing the interactive components of an experience.  Thus, 

ILMxLAB has branded the computer generated interactive Star Wars VR experience “Trials on 

Tatooine” as “A Cinematic VR Experience.”  However, cinematic VR companies Purple Pill, 

Jaunt, Here Be Dragons/WITHIN (formerly VRSE), only produce 360-degree live action content 

presented in virtual reality.  I view the fact that there are different interpretations as to what this 

term means as an exciting thing: creating content for this medium is so new, that no one even 

knows what to call it yet! 

 

For the purposes of this paper, I will be using “cinematic VR” to refer to live action or animated 

content that plays as a film inside virtual reality.  This means that in my definition of the term we 

are avoiding forms of interactivity such as those commonly associated with video games.  It’s 

worth noting that I believe filmmaking in VR should be approached differently than traditional 

filmmaking.  This means that the films will (and in my opinion should) be different.  However, 

despite their differences, I believe that these films inside VR still feel like films as we are used to 

watching them.  We can laugh, cry, cheer, shout, and connect with them just like we can with all 

the films we know and love today.  Thus, the cinematic quality is preserved. 

 

My target audience for this paper is people like myself who have fallen in love with the 

cinematic experience and are addicted to creating it.  I’ll be exploring the front-end development 

of cinematic VR, so to speak.  This paper will discuss some of the tools, processes, and 

storytelling techniques of virtual reality filmmaking. 

 

When approaching any act of creation, I find it helpful to think about the overall process in three 

distinct phases, and this is how the remainder of the paper will be structured.  The first phase is 

philosophical.  What kind of story do I want to tell?  What kind of medium do I want to work in?  

Who is my target audience?  I believe all of these questions still apply to making a film in VR.  

Are all stories well suited for VR?  Are some stories made better in VR?  What kinds of 

emotions play strongest in VR?  Section I of this paper will focus on the philosophical aspects of 

cinematic VR development.  The second phase revolves around planning.  The language and 

grammar of cinema that we have come to know and embrace has been thrown out the window.  

VR filmmaking comes with a whole new set of rules that we are still very much discovering.  

Deciding how to cover scenes, move the camera, design the world, and engage the audience are 

already tough questions that become tougher in VR, and not out of an inherently increased 

difficulty but because of how much we still don’t know.  Making a decision on how to steer 
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development and pre-production is crucially important on any film and no less so in VR; Section 

II of this paper will explore different ideas on how to approach designing cinematic experiences 

in VR.  The third phase is the execution of the idea.  DP’s and AC’s are familiar working with 

one or two cameras, but how about the eight to sixteen associated with VR?  How do you light a 

set where the camera can see in all directions?  How do you record sound when you can’t have a 

boom operator?  Where does the director stand to watch the takes?  In post production, how are 

360 files processed and edited?  How can audio be spatialized?  Section III of the paper will look 

at the technical and logistical challenges of cinematic VR production and will propose several 

strategies for approaching them. 

 

While there are a huge number of differences between traditional filmmaking and VR 

filmmaking, at the end of the day I don’t think that creating VR experiences feels all that 

different than the filmmaking we all already know and love.  VR still provides all the 

opportunities to travel to far off lands, fall in love with a character, become intrigued by a story, 

and completely get lost in the art of creation. 
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A NOTE ON THE RESEARCH 

 

After graduating from Florida State University’s College of Motion Picture Arts, I was offered 

the opportunity to participate in a cinematic VR research project led by the college’s Dean, Frank 

Patterson (CCO, Pulse Evolution Corporation).  The early phases of the project consisted mostly 

of technical research into the tools and infrastructure required to actually pull this off.  

Eventually, the project materialized into a full-fledged cinematic VR short film titled, Static.  I 

joined the Static team as the Post Production Supervisor, 1st Assistant Director, and Digital 

Artist.  Static was staffed by a wonderful crew of professionals including Producer Jonathan 

Stone (formerly of Pixomondo, Digital Domain), Writer/Director Greg Marcks (11:14, Echelon 

Conspiracy), Director of Photography George Reasner (Curdled, Bare Knuckles), and VFX 

Supervisor Ron Honn (formerly of CafeFX).  Throughout the paper I will be looking to Static for 

examples, opinions, and techniques to share. 

 

Here is a quick synopsis: 

 

Static is a drama about a young woman named Martha who struggles in gaining independence 

from her overbearing mother.  It is set in a slightly off-kilter alternate reality where terrible 

electrical storms with the power to kill, dubbed “the static,” plague the planet each night.  The 

story opens with Martha returning home from a quick grocery store run only to meet the 

condescending tone of her mother.  We quickly learn that Dad isn’t in the picture, and it isn’t 

long before Martha discovers that her mom has been hiding his letters from her.  In a fit of rage, 

Martha runs outside in a bid to force her mother’s hand: turn over the letters, or lose Martha to 

the static forever.  Without ruining the ending, let’s just say things get a little zappy…. 
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SECTION I - WHY VR? 

 

As filmmakers, we are used to approaching stories with the knowledge that we will be telling 

them through the medium of film and/or animation.  Some filmmakers, such as Brad Bird, 

Andrew Stanton, and Richard Linklater among others, have worked in both live action and 

animated production.  However, there are plenty of other mediums for us to tell our stories in.  

Steven Spielberg, George Lucas, and James Gunn have all worked in video game development.  

JJ Abrams has written treatments for novels, Stephen King has directed a movie, Stanley 

Kubrick was a photographer, and David Mamet has directed theater.  One could argue that 

television is a different visual medium than film, and filmmakers like Joss Whedon and Tom 

Hanks are titans on the big and small screens.  All of these examples illustrate the fact that there 

are an abundance of mediums for storytellers to work in.  Individuals whom we classically 

associate with filmmaking have not feared branching into other mediums when they felt there 

was an advantage that could serve the story, and I believe it is time for filmmakers to recognize 

VR as a new potential medium in which their stories can be told. 

 

In an interview I conducted with Walt Disney Animation Studios veteran Chuck Williams 

(Brother Bear, Beauty and the Beast, Aladdin), Chuck pointed out that despite the different ways 

to present our medium, ultimately the medium we work in as filmmakers is pictures and sound.  

VR stays true to that fundamental concept of what defines a filmmaker’s craft.  Thus, I believe 

that VR needs to be considered as an option for all filmmakers to consider when approaching the 

decision of how to tell a new story. 

 

Many factors can contribute to the selection of a medium.  Painters may choose to paint because 

they prefer it to sculpting.  A digital artist may find that the tools a computer provides them help 

them better realize their vision than pencil and paper.  Live action filmmakers often times adore 

the spontaneity that can result from being on set while animators might prefer the structure and 

control that animation lends itself towards.  However, whatever factors may lead someone to 

pursue telling a story in VR, I believe that the first fundamentally important question to ask when 

approaching VR production is, “Why tell this story in VR?”  In asking this question, I believe 

you might find that your story could be better suited in a more traditional medium; but, you 

might also discover ways to utilize the unique advantages of VR that you hadn’t thought of 

before!  To adequately explore this question, we must first understand what aspects of VR are 

unique, compelling, and ultimately critically different than traditional cinema.  Principally, I find 

that the core advantage to cinematic VR is an immediate and heightened sense of immersion.  

This is not to say that a traditional film lacks the ability to immerse, but rather that complete 

immersion is more easily and immediately achieved in VR through complete spatial presence.  

Secondly, I believe that VR has the potential to create a unique empathetic experience that 

differs greatly from the empathy we experience while watching a traditional film.  In the first-

person VR short film, Abe, the main character takes a hacksaw to the viewers’ forehead.  
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Interestingly, Abe was produced as a traditional short film as well.  In the VR version, getting my 

head sawed into created intense discomfort – I instantly empathized with the character I was 

embodying.  In the traditional version, it was just a grotesque scene reminiscent of the Saw films.  

Finally, I believe that VR gives the audience a level of control that they have never had before.  

The film Lawrence of Arabia is full of long, static, wide shots which give the viewer the control 

to look around the frame at their own pace.  VR creates this opportunity in every single shot in 

every possible direction.  I believe that this is an interesting concept full of potentially large 

payoffs.  To summarize, I believe that VR differs from traditional filmmaking in that it facilitates 

immersive opportunities, provides unique empathetic experiences, and presents viewers with 

enhanced subjective control over each and every shot. 

 

1. Immersive Opportunities 

 

First, let’s take a look at the immersive quality of cinematic VR.  Being seated fully inside the 

headset, unable to see anything else, with the ability to look in any direction creates a sense of 

spatial presence that really catapults you into the world of the experience.  In working on Static 

at Florida State University, I believe that this is a great quality of VR that we failed to fully take 

advantage of.  Static tells the story of a mother and daughter going through a major relationship 

breakdown in the comfort of their own home.  Of Static, Director Greg Marcks noted the 

following: 

 

The challenge of this particular project was to attempt to tell a story in VR that did not 

need to be told in VR in a way in which VR would hopefully enhance it. I suspect that if I 

read a script and thought “it needs to be told in VR” that it would fall into a very specific 

genre such as suspense or horror, or that it would involve some degree of narrative 

control on the part of the viewer. But I do think certain stories might be enhanced by this 

format. As a fan of confined space storytelling, I could imagine a film that takes place in 

a single location might be a good choice as well, where the location itself and the 

intricacies of its production design may be an additional character in the film. 

 

I find his thoughts on the location compelling.  Quite a few quality cinematic VR shorts have 

taken advantage of the “confined space storytelling” Greg talks about.  Some examples include 

Henry (Oculus Story Studio), The Invisible Man (The Secret Lab/Midnight Pictures), and Abe 

VR (Hammerhead VR).  However, I am inclined to believe that the space can be treated as an 

integral part of the story without requiring it to be confined.  Chuck Williams believes that one 

reason films such as Avatar and Harry Potter are so successful is because they take elements that 

are so familiar to us and stick them in a world that is so engaging.  In his opinion, the aspects of 

familiarity become a template for world building.  However, in films with these interesting 

worlds it still takes time for the filmmakers to set up a suspension of disbelief, even with a solid 

template model.  On this note, Chuck says the following: 
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One of the hardest things to do as a filmmaker is to put the audience in your film.  To 

immerse them in the world of your show so that they're there with you at the moment and 

they're in. What I love about VR is it's almost instantaneous… When you put [a stereo 

headset] on… you're somewhere else and you're already immersed.  It takes like fifteen 

seconds.  Where in a film that can take ten to fifteen minutes before somebody gets into 

your show and gets to really be immersed, but in VR you're there.  That's so exciting 

about VR.  That's why I think filmmakers are responding so possibly to it… [It] is gold 

for a filmmaker because now the storytelling can be can almost instantaneous. 

 

James Cameron definitely understands the importance of taking his time selling an audience on 

the world like Chuck mentions.  In fact, in his director’s cut of Avatar, the story starts on Earth.  

When we first make it to Pandora, we are on a military base with characters and scenery that 

remind us a lot of Earth.  It isn’t until 20-30 minutes into the film that we really go to Pandora 

for the first time.  Similarly, Harry Potter starts in London and takes its time in bringing us to 

Hogwarts and revealing the magical world.  VR provides an instant spatial presence that films 

cannot, which facilitates the transition into complete immersion.  Therefore, I belive this is one 

quality to consider when deciding what kind of story to tell in VR or whether or not an existing 

story idea could benefit from a VR treatment. 

 

With Static, I think Greg hit the nail on the head when he said that this script “did not need to be 

told in VR in a way in which VR would enhance it.”  The immersive advantage that Chuck is so 

excited about fundamentally isn’t required in Static. However, I believe it is important to not 

confuse the advantage of near-instant immersion with a prerequisite fantasy world.  I believe 

there is a curve that we can follow: the more unrealistic the setting, the more VR could 

potentially enhance the experience.  However, realistic settings near the bottom of that curve 

might still benefit in VR for other reasons, such as a unique empathetic experience or an 

increased sense of control.  Likewise, stories near the top of this curve can still work beautifully 

in traditional cinema, as we see in films such as Avatar, Harry Potter, Lord of the Rings, and 

Star Wars. 

 

2. Potential for Unique Empathetic Experiences 

 

Chris Milk, founder and creative director of cinematic VR studios Here Be Dragons and 

WITHIN (formerly VRSE), gave a TED Talk in 2015 titled, “How Virtual Reality Can Create 

The Ultimate Empathy Machine” during which he said the following: 

 

You feel your way inside of it. It's a machine, but inside of it, it feels like real life, it feels 

like truth. And you feel present in the world that you're inside and you feel present with 
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the people that you're inside of it with… So, when you're inside of the headset… you'll 

notice you see full 360 degrees, in all directions. 

 

Referring to his documentary short, Clouds Over Sidra, in which he takes the viewer inside a 

Syrian refugee camp and introduces them to a young Syrian girl named Sidra: 

 

When you're sitting there in [Sidra’s] room, watching her, you're not watching it through 

a television screen, you're not watching it through a window, you're sitting there with 

her. When you look down, you're sitting on the same ground that she's sitting on. And 

because of that, you feel her humanity in a deeper way. You empathize with her in a 

deeper way. 

 

I agree with what Chris Milk is saying here, if for no other reason than I have seen Clouds Over 

Sidra and felt deeply moved.  Nothing about this short comes across as activist by nature: it is a 

simple film where Sidra takes us through the motions of her day-to-day life.  The film lacks a 

persuasive message.  Yet, I felt like I knew her, and I found myself caring so much.  I showed 

the film in a Gear VR headset to a room full of college students at a SIGGRAPH chapter meeting 

and, while I don’t have exact statistics, I believe it is safe to say that at least half of them came 

out of the headset in tears.  Seeing the same film baked down into an online video does not bare 

nearly the same effect. 

 

Mk Haley (Research Producer, Walt Disney Imagineering and former Chair of the SIGGRAPH 

Conference) seems to agree with Chris.  When asked what kind of consumer experiences she 

would like to see more of in VR, she pointed me towards a YouTube video in which a teenage 

boy showed his father the VR experience Apollo 11 VR in which you get to visit the moon as an 

astronaut.  At the end of the video, the Father takes off his headset and, after a round of 

awestruck laughter, exclaims, “Wow!  I don’t want it to be over.  Unbelievable.  I had tears in 

my eyes most of the time.  This was awesome, it was like being there.”  In the video description, 

YouTuber Hoopermation VR says: 

 

It was difficult watching my dad play the Apollo 11 VR demo with the Oculus Rift DK2. I 

wasn't expecting it to affect him as much as it did. I've known that he's always wanted to 

go to space, so I thought that I might bring it to him. It's been his dream to go to space 

for a long time. 

 

This is an interesting example because it plays on the impact that heightened immersion can have 

with empathy as well.  In this case, Hoopermation’s father is learning to empathize with the 

Apollo astronauts through an incredibly immersive experience.  This experience is 

fundamentally different than a film in the traditional sense.  It lacks the drama, conflict, and 

characters we are used to working with.  Yet, the experience still accomplishes everything we set 
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out to accomplish as filmmakers: that is, to affect the audience in a way which is meaningful for 

them. 

 

In Static, there is a great moment when our protagonist, Martha, discovers a secret stash of letters 

from her father that her mother has been hiding from her.  In my opinion, it is the strongest 

moment in the film.  For a half-minute or so, we really feel like we are there in the room with 

Martha as she uncovers this pivotal, life-changing piece of information.  It’s an emotional 

discovery for her, and being in the room with her gives us the sense that we discovered it with 

her as opposed to just watching her piece things together.  I think that Director Greg Marcks and 

DP George Reasner did a great job in planning their approach to this sequence.  She discovers 

the letters under the dresser, and when she gets on the floor to pick them up, we get on the floor 

with her.  Small decisions like that utilize VR’s heightened potential for empathy in a way that 

really enhances the story. 

 

I believe filmmakers - especially documentary filmmakers - are presented a unique opportunity 

in VR in that they can allow a viewer to truly experience something in a way that is so close to 

actually being there that their brain can register true empathetic responses.  When designing 

stories to tell in VR, I believe this is a quality that is crucial to take advantage of in creating a 

meaningful experience.  Chris Milk believes that the unique empathetic opportunities that VR 

brings with it have the power to change the world.  In moments of profound emotional 

connection, humans learn more about each other and develop a sense of empathy for another 

person’s plight.  In this case, I’m inclined to believe that Chris just might be right. 

 

3. Increased Audience Control 

 

At NAB Show 2016, a panelist asked legendary director Ang Lee if he was considering creating 

a film in virtual reality.  Lee’s response was witty and greeted with laughter: “No, because I 

think that my subjectivity is better than your subjectivity.”  This very well might be true - if 

anyone has earned the right to make such a statement, it’s Ang Lee.  However, I suspect that 

there is a real value in giving up control that perhaps Ang isn’t interested in.  Consider driving a 

racecar.  I will never be as skilled a driver as a professional NASCAR driver.  However, I am 

certain that I would much prefer to drive a racecar around a track myself than be driven around 

the track by Jeff Gordon. 

 

In traditional filmmaking, filmmakers are used to having full artistic control.  Over time, 

filmmakers have developed an understanding of how to guide a viewer through a story utilizing 

tools such as composition, lighting, eyelines, movement, and eye trace.  However, in allowing 

the audience to drive their own experience, it could grant them a sense of power, control, and 

engagement that would be difficult to achieve otherwise.  When interviewing Chuck Williams, 

this was this first point he hit on.  His career began as an editor of animated films.  Editors 
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specialize in time, pace, and rhythm - all elements of control that VR has the potential to turn 

over to the audience - so it’s no surprise to me that this is what Chuck honed in on first: 

 

There’s [sic] many elements you control in telling the story in film, and even in novels.  

But in VR… I think you want the viewer to discover the story in their own rhythm, their 

own timing and pacing.  Or maybe there’s nuggets or little packages of time that we 

trigger or something and that information is delivered in quick succession or in slow 

succession - whatever rhythm you want - but then it at some point it's turned back to the 

viewer or audience member or the participant [so they] can move on to experience the 

story at their own pace. You can control little fragments of time but you don't control the 

whole timeline like you do in film… I think the story has to be experienced the way the 

audience wants to experience it.  They set their own rhythm.  They can either race 

through it or they can they can slowly explore until something triggers.  And some of it 

they can't control because they're trying to figure it out as they go along.  But that's at 

least my first instinct of VR, of the new frontier.  I don't claim to have it all figured out.  

There's been a hundred plus years of film and it’s easier to judge it than the two to three 

years of VR, but that's my initial approach. 

 

The short VR experience, Catatonic, by WITHIN (at the time called VRSE) takes advantage of 

giving the audience control.  Catatonic is a short horror experience in which you are strapped to 

a wheelchair and pushed around an insane asylum by a nurse named Cliff.  The short is definitely 

reminiscent of the 1990 film, Jacob’s Ladder, but what Catatonic brings to the table that Jacob’s 

Ladder never could is the ability to look away.  Sure, you can look away from the horror on 

screen in Jacob’s Ladder but you would only be greeted by your cushioned seat, bucket of 

popcorn, and friends and family sitting around you.  But in Catatonic, you look away only to see 

more terror.  In the VR experience, there truly is no escape.  At any given point in the film, 

something different is going on in all four cardinal directions.  I showed the film to an audience 

of five in succession, and each viewer caught something the previous viewer didn’t.  Yet, each of 

them felt equally terrified.  In this case, each audience member was given a unique and 

interesting experience that no other viewer had, but they each came out experiencing the same 

emotions.  I believe that this is a testament to the strength of yielding control to the audience: in 

taking advantage of the unique immersive and empathetic qualities that VR provides while 

turning control over to the audience, each viewer can leave the film feeling like they’ve all 

experienced the same thing while in truth, each viewer only saw what he or she wanted to look at 

any given time. 

 

Interestingly, I found that this added a social aspect to the experience that I wasn’t anticipating.  

In the same way that fans of a role-playing videogame can discuss different possible outcomes 

for their characters, my Catatonic audience eagerly discussed the differences in their experiences 

and even revisited the experience to look for new discoveries.  One concern I have heard voiced 



 16 

over cinematic VR specifically is its lack of social experience.  Unlike a movie, which you can 

watch with friends and family, in a headset you are alone.  However, I believe that ceding some 

control to the audience can be a unique way to encourage social interactions in viewing 

cinematic VR experiences. 

 

In Static, I believe we told a film that gave the audience little to no control.  As a consequence, 

each person that has seen a cut of the film thus far has commented that it feels just like a regular 

movie.  I don’t believe that this is necessarily a bad thing - it definitely does not take away from 

the experience.  However, I believe that treating the experience as a traditional film inside the 

headset doesn’t take advantage of everything VR has to add.  If we had created a scenario in 

which the audience had to discover the drama unfolding for themselves, I think we could have 

had a much more compelling piece. 

 

When deciding what kind of story to tell in VR, analyzing the amount of control the story calls 

for can be crucially important.  A film with a very intricate plot that requires complete attention 

might not lend itself well to cinematic VR in that important information could be missed.  

However, a story with a more slowly revealing drama or intrigue could work beautifully.  In the 

end, it is for you to decide. 

 

After publishing their short VR film Lost, Oculus Story Studio wrote a blog post titled “5 

Lessons Learned While Making Lost.”  I found their third point the most compelling - it’s here 

that they talk about control.  I believe their passage on surrendering control to the audience 

perfectly summarizes the advantages of audience control in VR and the importance of utilizing it 

in cinematic VR Production: 

 

One of the most powerful aspects of film is the total control over the shot. We talked 

endlessly about how to regain that control. How could we make sure the viewer always 

looks in the correct direction? 

We tried guiding the audience’s view through audio cues. We had a bird fly by the viewer 

to capture their attention and guide their gaze towards a point in the scene. We also tried 

to design the set in a way that guides the viewer’s gaze to the right areas. 

However, each time we implemented one of these dictatorial tools too heavy handedly, 

the storytelling started to feel forced, staged, and artificial. 

 

Over time we stepped away from this sort of thinking. To embrace VR as its own unique 

medium, we have to let go of our almighty control of what the audience sees. Instead of 

instantly pushing the story onto the viewer, we take a step back for a while and let the 

viewer take part in discovering the story themselves. We call this “The Letting-Go”. 
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By not forcing the viewer to look somewhere and making the surroundings interesting in 

all directions, we incite the viewer’s curiosity in the world. And through this curiosity, 

have them take a more active role in experiencing the story. We give the audience time to 

look wherever they want and get used to where they are. Then, after 40 seconds or so, a 

time we felt was enough for most people to feel settled and relaxed, we start utilizing 

things like the bird to get the audience’s attention back. But by now, because we gave 

them time to settle in, they are willing to listen to us.  (Oculus Story Studio, “5 Lessons 

Learned While Making Lost”) 

 

 

 

To conclude Section I, I want to bring forth an opinion of mine: I am inclined to believe that 

when people decide to put on an HMD and enter VR, they are doing so out of a desire to 

experience something that engages them in ways no other medium currently can.  Simply put, I 

don’t believe anyone puts on a headset because they want to see a movie; when they feel like 

being engaged in a more traditional way or participating in a slightly more social form of 

entertainment, they will still go see a movie.  I also think it’s important to think about the fact 

that cinematic VR won’t replace traditional films.  It will exist separately, in the same way that 

video games do.  I believe that what people are looking for in a VR experience ultimately comes 

down to complete immersion and spatial presence, unique empathetic connections, and a greater 

amount of control.  In deciding to pursue cinematic VR, I think the first steps in designing a 

compelling experience should be thinking about how best to utilize these unique opportunities 

that VR provides. 

 

I’ll close with this: I am tremendously grateful for the opportunity we had at Florida State to 

produce Static.  I think that in seeing what is missing from Static, we realized these three things 

that are special about VR.  Let this serve as an encouragement to anyone else considering 

jumping into cinematic VR content creation: at FSU we have learned so much more from an 

experience that wasn’t as successful as initially hoped than we ever could have from a raging 

success.  This medium is fresh, exciting, and new.  Don’t be afraid to fail - the opportunities the 

medium provides are tremendous, and I am excited to see how upcoming artists try bold, new 

things that might change and shape the existing opinions that I have already laid out in this 

section. 
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SECTION II - DESIGNING CINEMATIC VR EXPERIENCES 

 

In traditional filmmaking, the tone of a film is usually decided early in development.  However, 

it is during pre-production that decisions are made about how to implement any given choice of 

tone.  All the aspects of design contribute towards telling the story and conveying the proper 

emotions in a clear and consistent way: character and costume design, set dressing and 

production design, color palette and lighting design, camera rules and lens selection, sound 

design and music composition, scene blocking and performance decisions all affect the way the 

film is perceived.  I believe that in good films, all of these elements play together in a way that 

enhances the story.  Star Wars changed the way we look at space films by taking what we 

perceive as an incredible world and making it seem ordinary to the characters that inhabit it.  The 

worn down, used qualities of the design make Luke’s eagerness about the future and non-

complacency with his life as a moisture farmer more believable.  In the same way, it makes Han 

Solo’s sarcastic, been-there-done-that attitude completely understandable; we don’t question it 

one bit.  Wes Anderson’s The Grand Budapest Hotel seems to marry the production design with 

the camera decisions in a way that helps us better connect with the characters.  As the film 

transitions between time periods, the capture format, aspect ratio, and color grade change in such 

a way that we immediately understand the new setting we are in.  The compositional benefits of 

the 4:3 aspect ratio during the majority of the film help remind us that we are in a story being 

told by an elderly man to a journalist, and the muted colors and pastels help that story feel old 

and dated.  Additionally, the camera, color palette, and production design of the film grow 

increasingly absurd as we follow Zero and Gustave on their quest for vindication, ultimately 

climaxing in a stop-motion animation sequence that seems to heighten the surrealism of the 

characters’ present situation. 

 

There is a cinematic language that we have all grown familiar with over decades of making and 

watching films.  Martin Scorsese referred to this cinematic language as the grammar of 

filmmaking.  (Ken Ellis, “Martin Scorsese on the Importance of Visual Literacy”) If the script 

constitutes the theme, plot, and message of a story, the decisions made in planning become the 

grammar through which the film is told.  Filmmakers project their unique voice and prose onto a 

script through the cinematic decisions they make.  Yet, despite the uniqueness of one’s own style 

and character, a series of fundamental “rules” of filmmaking have been discovered over time.  

These “rules” can be bent, broken, and manipulated by great filmmakers, but in general represent 

the patterns that viewers have identified in cinematic decision-making over a hundred years of 

watching movies.  Here are some examples: close up shots convey a closeness and intimacy that 

wide shots do not; wide angle lenses provide an emphasis and intensity to shots that long lenses 

lack, yet long lenses can create a sense of scale and movement that wide lenses cannot; handheld 

sequences provide an intimate subjectivity while locked off shots can create more objective 

suspense; blocking movement along the longest axis of a scene, sometimes referred to as the 

180-line, provides a sense of geographical awareness within the space; finely crafted light and 
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color palettes reflect the emotional intensity of a scene; non-diegetic sound effects such music, 

and voice-over can augment the real-world space of the film; and finally, perhaps the most 

fundamental quality of cinematic language is the ability to cut across time and space to new 

scenes, new characters, and new drama without confusing or disorienting the audience. 

 

In approaching cinematic VR, it is important to accept that we currently don’t have any such 

widely accepted rules or patterns to lean on and work with.  There exists the potential that over 

the coming years, VR content creators will need to discover a completely new language and 

grammar: that of cinematic VR. 

 

Opinions on what the language of cinematic VR is widely vary.  During “Being There - Virtual 

Reality News and Documentaries”, a panel at NAB Show 2016, Niko Chauls (Director of 

Applied Technology, USA Today) voiced his opinion that telling stories in VR is almost no 

different than telling stories in film.  In his opinion, the language is so similar that we don’t even 

need to analyze the fundamental advantages of VR as discussed in Section I.  Paraphrasing, he 

stated, “Asking what kind of stories work better in VR is a narrow question - any kind of story 

can work great in VR.”  By contrast, Corridor Digital filmmakers Sam Gorski and Niko 

Pueringer gave a VR presentation at the same conference during which they shared their belief 

that working in VR radically changes the way need to approach telling stories.  NAB Show 2016 

was the first year the conference sported a VR pavilion dedicated to the rapidly growing 

medium.  The VR panels and presentations were full of radically diverse and contrasting 

opinions.  Some creators felt stereo was critically important for immersion; some thought it was 

a waste of time.  A handful of directors found themselves wanting to move the camera as much 

as possible, but a number of others felt that that created motion sickness and preferred to stay 

still.  Some developers preferred long or single takes sporting the belief that cutting is 

disorienting, but others used cuts unapologetically.  Moving forward in this section, I want to 

reiterate that gearing up to approach a VR shoot is a field still full of many conflicting opinions.  

I will do my best to explore a large spectrum of opinions before providing any of my own 

opinions gained through our research at Florida State. 

 

In discussing how to plan and approach a VR shoot, I plan on analyzing the roles and decisions 

surrounding two particularly important crew positions: the director and the director of 

photography. 

 

1. Directing in VR 

 

For Static, FSU College of Motion Picture Arts Dean Frank Patterson hired independent 

writer/director and Florida State alumnus Greg Marcks to offer script revisions and direct the 

film.  Greg won a student Emmy award - the highest award in student filmmaking - for his 

Masters thesis film, Lector, and has written and directed two feature films, 11:14 and Echelon 
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Conspiracy.  He was worked with A-list actors including Hilary Swank, Patrick Swayze, Jason 

Segal, Jonathan Pryce, and Martin Sheen.  After completing his work on Static, he agreed to 

interview with me about his first time directing in VR.  Here are some of his thoughts: 

 

 

Q: I understand that you co-wrote “Static”.  As someone who often directs what they 

write, did you find that writing for VR was different than writing for the screen?  If yes, 

how so? 

 

A: Yes. When I write I often have a frame size in mind, and often this is an insert short for 

key moments of expository information. When I was writing I was aware that I would be 

unable as the director to emphasize moments in VR through inserts or closeups, so I tried 

to come up with narrative solutions in the writing in order to alleviate this problem. 

 

Q: How did you choose to approach directing in VR?  How did this differ from how you 

would normally approach directing? 

 

A: My approach to directing in VR was that as a practical matter people would use the 

technology the same way they use their eyes in relation to their own bodies. In other 

words, the main field of interest would be directly ahead with a range of 90 degrees to 

each side, simulating left-right head movement. While people occasionally look behind 

for a moment, it is generally uncomfortable to do so for very long. My philosophy was 

that as long as I gave the audience something interesting to look at, I could have 

reasonable confidence that they would not be looking 180 degrees in the opposite 

direction, especially at key moments such as cuts. 

 

Q: How did 360-degrees affect blocking the scenes?  How did it affect blocking the 

camera? 

 

A: Blocking the actors for the camera was complicated in that filmic language dictated 

that the actors stay within a range of 3’ to 10’ from the camera, a fairly narrow band that 

would replicate shot grammar that approximated scale equivalents from a full-shot or 

“cowboy” to a wide shot. I was satisfied with our ability to move the camera but 

unfortunately the technical requirements to digitally remove dollies, etc. made it 

impossible for us to include these shots in the cut on our budget and schedule.  Also one 

of the biggest unanticipated challenges was after picture lock when we began the process 

of frame reposition. In 360 I called the process "head-spinning,” in which we had to go 

back in and adjust the cut in a linear manner in order to compensate for the movement of 

the viewer’s head left to right in each successive shot. This retroactively is a blocking 

issue wherein the actors maintain a constant relationship to 0 degrees on the camera, or 
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what I would call “frame forward” or “eyes front.” Essentially if you have a viewer in a 

spinning chair you do not have this restriction as front becomes wherever you are 

looking, but if you assume a non-spinning chair your body is restricted to a 180 degree 

field of motion. Thus any blocking that goes 90 degrees to the right must eventually come 

back 90 degrees to the left in order to relieve neck and body strain on the viewer. 

Q: Did you try to guide the viewer’s attention through your blocking and coverage or did 

you choose to give them that freedom?  If you tried to guide their attention, how did you 

go about trying to do that? 

 

A: I absolutely guided the viewer’s attention. In my opinion, reality itself quickly becomes 

boring without something interesting, so why would virtual reality be any different? We 

have evolved over millions of years to look and listen where activity is happening, so all I 

did was try to make the object of attention to be the most interesting thing at any given 

moment using sound, visuals, and human emotions. My idea was to assume that the film 

was being photographed documentary-style by a first-time camera operator, so I built in 

a little extra time for a novice camera operator to find the shot before I delivered any 

critical action. 

 

Q: Is there anything you wish you had done differently now that you’ve completed 

production on your first VR project? 

 

A: On my next project I would storyboard each shot in sequence so that I could plan for 

blocking moves more precisely in editing. Frame mastery is deceptive in VR but I think 

the elegance of it ultimately will be dictated by how effortlessly the viewer can be guided 

from shot to shot with respect to their physical body language. I can imagine long, 

complicated shots that do not require as many cuts in much the same way that the long, 

wide-take style [is] used to incorporate wildly complex physical blocking. I would also 

employ more lateral camera moves when following lateral action, because turning one’s 

head from left to right is a costly way to carry an actor across a relatively short distance. 

 

Q: Now that you’ve had this experience, could you ever see yourself reading a script in 

the future and thinking, “This story needs to be told in VR?” 

 

A: The challenge of this particular project was to attempt to tell a story in VR that did not 

need to be told in VR in a way in which VR would hopefully enhance it. I suspect that if I 

read a script and thought “it needs to be told in VR” that it would fall into a very specific 

genre such as suspense or horror, or that it would involve some degree of narrative 

control on the part of the viewer. But I do think certain stories might be enhanced by this 

format. As a fan of confined space storytelling, I could imagine a film that takes place in 

a single location might be a good choice as well, where the location itself and the 
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intricacies of its production design may be an additional character in the film. The real 

question for me is what length of story is a viewer willing to endure in VR goggles, and 

whether a feature film format is safe for human eyes. For now I imagine VR will resemble 

the one- and two-reelers of the silent era - simple stories told well but which do not 

demand lengthy emotional investment or attention. 

 

I found Greg’s thoughts on directing in VR to be insightful, especially relating to the physical 

aspects of watching a film in VR and cutting in VR. 

 

First, I found it interesting that he honed in on some physical aspects of the medium.  

Specifically, he talked about comfort issues involved when wearing an HMD, discomfort in 

“head-spinning” and having to turn around, and eyestrain from prolonged usage.  Some VR films 

I have experienced don’t consider this discomfort.  ABC teamed up with Jaunt to produce a 

documentary piece about North Korea.  The host was constantly walking around the camera and, 

at times, the central focus of the shot was behind me.  This became incredibly difficult to 

experience and thus enjoy.  I believe Greg made a good decision in staging the action in Static to 

primarily take place in front of the viewer. 

 

Second, I noticed that Greg presupposed the notion of cutting as established in the language of 

VR.  In his answer to my second question, he notes, “My philosophy was that as long as I gave 

the audience something interesting to look at, I could have reasonable confidence that they 

would not be looking 180 degrees in the opposite direction, especially at key moments such as 

cuts.”  After working on Static and prolifically watching VR experiences as they are released, I 

have drawn the personal conclusion that cutting in VR, when planned for and well executed, is 

neither disorienting nor confusing.  However, many professionals disagree.  Chuck Williams 

notes, “Because cutting is a real challenge in VR… the art of editing in television and 

filmmaking is one of the things you’ve got to let go of or really approach differently in VR.”  

Given that these kinds of conflicting opinions are not unfounded, I am not convinced it is safe to 

accept cutting - in the familiar sense - as part of the new language of cinematic VR.  I think 

cutting needs to be approached with care.  For example, I find it revealing that Greg Marcks said, 

“One of the biggest unanticipated challenges was after picture lock when we began the process 

of frame reposition. In 360 I called the process ‘head-spinning,’ in which we had to go back in 

and adjust the cut in a linear manner in order to compensate for the movement of the viewer’s 

head left to right in each successive shot.”  This is because this statement illustrates that the eye 

trace between cuts was unbelievably crucial in making Static - a ten minute short that cuts 28 

times - viewable.  Without approaching cuts with that level of thought, they would most certainly 

be disorienting or confusing.  I think Greg fully recognizes this fact, stating, “On my next project 

I would storyboard each shot in sequence so that I could plan for blocking moves more precisely 

in editing.” 
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I agree with Greg in that I believe storyboarding is a key component of planning out VR 

productions, but I believe that VR visual planning can be taken one step further in the form of 

3D previsualization and 360 video.  3D packages such as Maya, 3DS Max, Modo, Lightwave, 

etc. are all accessible tools that already live in the 3D space we need for VR.  The newest version 

of Pixar’s free Renderman render engine (version 21) comes packaged with a spherical camera 

for VR rendering.  Game engines like Unreal and Unity allow for real time, 360 rendering with 

textures and lighting.  Unity even supports HMD output!  John Knoll (Chief Creative Officer, 

ILM) recently revealed that for the next Star Wars installment, the Gareth Edwards stand-alone 

film Rogue One, ILM built full 3D mock ups of the sets for Gareth to view in VR headsets 

before moving onto physical construction.  This allowed Gareth to intuitively understand the 

spaces and plan out his coverage in advance in ways no filmmaker has experienced before.  If a 

production is planning to film on location, there are a multitude of cheap 360 video options for 

accurately visualizing a space as well.  The Ricoh Theta camera system ranges in the $200-$400 

range (depending on the model) and allows for auto-stitched point-and-shoot 360-degree HD 

video.  The Kodak PixPro Action Cam can see a 270-degree field of view and shoots in 4K.  

Samsung has just released the consumer 360 camera, the Gear 360.  All of these camera systems 

are just the beginning in a new wave of affordable, consumer level 360-degree video systems 

that will greatly facilitate on location previsualization.  These cheap cameras are to production 

scale VR camera systems what full frame DSLR cameras are to 35mm cinema cameras, opening 

up fast and easy movement and previsualization of locations.  While live action filmmakers are 

often able to work around what is given to them in the physical world, animation directors have a 

particularly strong connection with intense previs because they understand the critical 

importance of seeing their work in the medium before they fork out the millions of dollars it will 

take to produce it.  While cinematic VR can be shot in live action, Chuck Williams has the 

intuition that the medium is still new enough that it might be valuable to treat it more like 

animation: 

 

My history is to come up with a way to rehearse before you do the heavy production; to 

come up with a way to mock up the experience in the medium.  If you're going for a scare 

and there is something rushing at you, you walk around a corner and there's a monster 

coming right at you, and to give you the feel that you want to feel - [even if] it looks good 

on paper - before you just go out and shoot it, see if you can rehearse it.  And that 

[example] is a fairly simple primal emotion. 

 

Let's say there's a scene where the audience is meant to feel sad [and discover] that a 

character has this horrific past and… you write it up and think God that looks good in 

writing.  I try to find the way to convey that performance to get to somebody as a viewer.  

How can you mock that up in the medium before you commit ten thousand hours to 

creating that animation or the shooting of that moment? 
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…The way that we fail fast and fail often is to get to the medium and do it.  Not just do it 

on paper - you start with it on paper or even before [you’re] on paper in just throwing 

around ideas with your team… [then] you go out and come up with a rehearsal medium.  

Let me give you an analogy [about] with the difference between live action and 

animation, and I think this applies to VR too… If you were to hire a composer to work on 

your show and you say “Alright… I want you to write a song and I want it to be a sad 

song - but you can't work in the medium.  You can't touch an instrument or a piano or a 

guitar - any instrument.  Instead I'm going to give you a blank sheet of paper.  (This is 

what screenwriting is like…) I want you to write down where the notes go but you can't 

play [them].  And when you're done, turn in the sheet of paper with all the notes on it.  

And we're not going to play it; we're going to look at the sheets and we're going to [look 

at where the notes are placed on the] staff and we're going to decide if it's a good song or 

not.  THAT’S what live action film is like: looking at notes on a staff and deciding if it's a 

good song or not.  Animation - and I think what VR should try to evolve to in the process 

of making the film - should be [developed in] demos.  It should be [like] a guy at a piano 

or guitar - not the whole band - just [this guy] and his voice playing out the song as a 

demo.  Imagine Paul McCartney walking to Abbey Road and playing “Yesterday” on a 

piano for the first time… That ability to demo is what makes animation mediocre to very 

good.  [The results are that there are] very few really horrible stories in animation when 

done in that process.  The ones that aren't, that are done like live action, those are the 

ones that are bad… 

 

It's a different process and I think if you want to assure that something is working and 

connecting with an audience you need to have some sort of rehearsal and you have to 

have the ability to fail in order to succeed. 

 

VR is a medium that is new enough to us as filmmakers that it can be extremely hard to 

visualize.  I think there is wisdom in trying to spend as much development time as possible in the 

medium designing the best possible moments for your experiences. 

 

2. Cinematography in VR 

 

In traditional filmmaking, the director’s partner in crime is often the Director of Photography.  

No individual is more instrumental in helping the director design coverage and shot design than 

the DP.  Many of the challenges DP’s will face in designing VR experiences are the same 

challenges that may be faced by directors.  DP’s will have to consider how to design a language 

that is cohesive inside VR.  If the mandate of a VR director is to tell a story that increases 

immersion, empathy, and the viewer’s sense of control, the responsibility might fall on the DP to 

figure out how to do that with the camera. 
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The Director of Photography of Static was FSU alumnus George Reasner.  George has over 25 

years of experience working as a freelance filmmaker in grip/electric departments, camera 

departments, and as a DP.  He has shot commercials, concert films, music videos, television, and 

several feature films.  Here are some of his thoughts about his first time working in VR: 

 

Q: Philosophically, how did shooting in 360 VR differ from shooting traditionally? 

 

A: Philosophically nothing was different. The role & responsibilities of the DP are the 

same on any narrative shoot. That is, to help tell the story visually with the use of camera 

& lighting & composition. The differences in 360/VR are first and foremost technical and 

then how that tech affects the aesthetics. 

 

Q: How did you and Greg approach covering scenes? 

 

A: At first we weren’t really sure. Testing and prepping and playing with the Ozo camera 

at the rental house only gives you so much information. It was only when we got to spend 

serious time with the camera and actors/stand-ins, that we were able to start really 

understanding the challenges and start to look for possible solutions. We had to find new 

ways of covering actors/actions and new places to put the camera, because of what the 

camera’s output looked like. 

 

The common language for directors and DP's has always been Focal Length. We talk 

and plan and scheme based on shot sizes and how much information is in the frame and 

how much is in or out of focus. But all of that gets tossed out the window in 360ºVR. [A 

VR camera] sees All and really doesn't have an effective "focal length"; field of view for 

each lens is such that it just lends to a seamless stitch.  So all the usual conversations 

about two shots or over-the-shoulders or wide dolly etc., etc. have to be found anew and 

re-established. [That’s why it’s important to test] - finding places and distances where 

the [VR camera] shot gave us what our traditional minds were wanting or expecting, and 

then translating those answers to a new method. Now I know where I need to place the 

[camera], at what height or distance, to effect a particular shot for the story. That also 

includes or bleeds into the movement question too, since the type of [camera] movement 

and the relative distance to actors/objects in frame yield vastly different emotional 

experiences to the viewer.... not all of them good. 

 

Q: Do you think the 180-degree line still applies in shooting VR? 

 

A: Generally no, but that’s because so much VR is non-narrative and mostly immersive 

or experiential. Narrative story telling VR? I think the 180 Line is now a grey area. It 

would depend on the style or genre of story you’re shooting that will allow you to jump 



 26 

around or not. I think it’s a lot easier to work around it and/or not think about while 

you’re shooting VR. 

 

Q: What are your thoughts on static cameras versus moving cameras in VR? 

 

A: Move it, as much as possible. Moving the VR camera makes everything much more 

dramatic and visually interesting, and will keep your viewer from wandering around 

their headset. But of course that introduces more Roto & Paint work, which is a whole 

other discussion. 

 

Q: How did you approach lighting the sets and what challenges came with lighting in 

360? 

 

A: At first my thought was to keep everything out of the Ozo frame and work with 

enhanced practicals & natural daylight as much as possible. We did not have the benefit 

of testing the Ozo camera through a full post color correction, so it was tough to evaluate 

or estimate what the camera’s strengths & weaknesses were in regards to exposure, 

noise, dynamic range, etc. So we had to take the “safe” approach for lighting & 

exposure. To that end we did add some larger HMI sources from outside 

windows/screens, to increase the base ambient level in the house & give us some hard 

edges for the actors to pass thru. And we replaced all the ceiling cans with high wattage 

daylight LED’s to help with the base exposure levels. Thematically, I sold Greg on the 

idea of all the lights being on inside the house, since Light always represents warmth & 

safety, which would be a nice contrast to the end of the story. 

 

One of George’s thoughts that I believe has the potential to be controversial is his position on 

moving the camera as much as possible.  Cinematic VR has a very fine nausea threshold that too 

much camera movement could easily cross.  Nothing breaks the immersion or ruins an 

experience like nausea.  Additionally, moving the camera brings into the question the debate of 

objective and subjective camera placement.  In traditional filmmaking, close up shots are often 

viewed as more subjective camera placements.  As an audience, we have very little ability to 

gauge what is going on around the character and are subjected to sympathize with his or her 

emotions at the moment.  In contrast, wide shots are often viewed as more objective camera 

placements.  We get a good sense of the context of the scene and have the ability to look around 

and make our own judgments about a character’s current emotional state.  In VR, as George 

mentioned, these standard shot definitions get thrown out the window.  The fact that we have the 

freedom to control the scene could be utilized to create a more objective or a more subjective 

scenario.  For example, if the experience is supposed to be a first-person experience like a video 

game, we are suddenly subjected to the body position and context of the character we embody.  

This becomes a highly subjective experience.  On the flip side, a static camera placed in the 
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center of a room with which no characters interact could play out like a very objective 

experience, almost like watching a stage play.  By introducing camera moves, we are subjecting 

the audience member to movement which feels like their own but which they have no control 

over.  To illustrate, imagine you are in a cinematic VR experience and you have found yourself 

immersed in a beautiful field of flowers.  For whatever reason, one flower in particular captures 

your interest.  You find yourself enamored by it.  The fact that you possess the freedom to look 

at any flower yet maintain fixated on this one in particular reassures you that you are in the 

environment and in control of the situation.  Suddenly, the camera pulls back and spins around 

and you can no longer see the flower.  The sense of control you felt that you had gets yanked 

away in a single instance.  I believe that when used improperly, camera movement has the 

potential to break immersion in the way this example describes.  However, I have an intuition 

that baking camera movement into the language of a particular experience can enhance it.  In 

Static, there are several dolly shots we ended up having to cut due to post-production schedule 

restrictions but that I wish we could have kept.  In particular, during an intense emotional scene 

in which Martha discovers her mother has been lying to her, Greg and George originally shot a 

slow dolly creep in on Martha, from an extremely wide shot to a very low close up.  I believe this 

move really increased my connection with Martha.  I believe camera moves have the potential to 

guide viewers in such a way that they see the right moments at the right times yielding an overall 

increased empathetic connection. 

 

A second aspect of George’s thoughts regarding cinematography in VR that I found intriguing 

was his approach to lighting.  Right off the bat, he noted that he had to keep all of his lights out 

of frame.  Lighting in live action 360 VR presents a serious logistical problem: how can you do 

it?  George chose to augment natural lighting with ultra powerful HMI daylight lights and, more 

importantly, looked for a thematic reason to support his decisions.  Fundamentally, I don’t think 

the concepts of lighting change in cinematic VR.  Oculus Story Studio’s’ Henry uses lighting in 

the scene to guide the viewer’s attention.  Disney’s The BFG VR experience uses contrasting 

colors to move the eye from one quadrant to the next.  Baobab Studios’ Invasion uses beams of 

light from an alien spaceship to catch the viewer’s interest and create an element of intrigue.  

Yet, to return to Oculus Story Studio’s blog post about surrendering control, “Each time we 

implemented one of these dictatorial tools too heavy handedly, the storytelling started to feel 

forced, staged, and artificial.”  Lighting in VR is a balancing act between enhancing the story, 

not taking away too much control from the viewer, and working within the limits of physical 

possibility. 

 

 

 

To sum up Section II, I believe that approaching the design of a cinematic VR production comes 

with a host of new challenges for filmmakers.  To begin, directors and DP’s need to develop a 

new cinematic language that takes into consideration the lack of lens selection and frame sizes.  
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The purpose of camera movement needs to be re-evaluated and explored.  Directors need to stage 

scenes such that the audience never feels disengaged by the physical limitations of their viewing 

circumstances.  Filmmakers need to decide how to previsualize their experiences in pre-

production and how the limitations of the medium will affect their screenwriting.  Cutting needs 

to be treated carefully and shots need to be designed with the edit in mind.  Ultimately, I believe 

it is important to consider the target levels of immersion, empathy, and control and figure out the 

best way to craft each unique experience such that these goals can be reached.  Finally, it is 

important to remember that this medium is new and creators and professionals are still 

disagreeing on the best ways to craft these experiences.  In my opinion, we can only learn more 

by not being afraid to fail.  I encourage all filmmakers interested in VR to boldly experiment 

with new ways, counter-intuitive ways, bizarre ways, and ultimately creative ways to utilize this 

diverse and exciting medium - each failure only leads to knowledge, and right now, that’s what 

this medium needs. 
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SECTION III - CINEMATIC VR PRODUCTION 

 

This section will be all about the tools, processes, workflows, and techniques we used on Static 

during production and post-production.  We worked with a very specific set of tools on Static, 

but conceptually I believe the processes are universal.  As 1st Assistant Director, Post Production 

Supervisor, and Digital Artist of Static, this section will review areas in which I made my most 

direct contributions to the project. 

 

Before exploring the various workflows of Static, I think it is important to review some of the 

tools and terminology currently available and associated with cinematic VR. 

 

First, I have lifted a Glossary of Terms from Purple Pill VR’s fantastic and free “Cinematic VR 

Crash Course” Udemy lecture series. 

 

Purple Pill VR Glossary of Terms 

       

● Ambisonic Audio 

○ A full-surround audio format which captures a complete sphere of sound 

information. Ambisonic microphones output in four-track A-format, which should 

then be decoded to B-format for editing and distribution. 

       

● Augmented Reality (AR) 

○ Superimposing a virtual layer over a user’s view of the real world. So in essence a 

mix between reality and computer-generated content, and can be seen as an 

enhancement of the real world with virtual information 

 

● Binaural audio 

○ Binaural audio uses an HRTF to take the shape of your head into account, which 

creates a realistic listening experience where you can clearly hear the direction of 

sounds. Binaural audio only works with headphones, not over speakers. 

 

● Cinematic VR 

○ A branch of virtual reality that covers high-quality, 360°3D video experiences, 

preferably with spatial audio, and possibly with interactive elements. 

 

● Control Points 

○ With control points you essentially tell the stitching software that this pixel in 

image #1 is the same as that pixel in image #2. This way the software knows 

better how to stitch the individual images together into a seamless 360°panorama. 
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● Equirectangular Projection 

○ An image projection used for cinematic VR content, which applies a certain 

distortion to a panorama so that it is shown correctly when projected on the inside 

of a sphere. Also commonly used to display flat images of world maps. 

 

● Field of View (FOV) 

○ The degrees of vision in a virtual reality headset. The bigger the Field of View 

(FOV), the more you’ll be able to see in one glance. FOV is also used to describe 

the area which a camera captures. 

 

● First-View 

○ The first part of a panorama that is seen by a viewer. Often the same as front-

view, unless a viewer is not looking straight ahead when the scene starts. 

 

● Frames per Second (FPS) 

○ The number of unique images are shown per second in a video. Regular video is 

usually played back at 30 FPS, but for a smooth cinematic VR experience at least 

60 FPS is required. 

 

● Front-View 

○ The part of a panorama that is seen by a viewer in their initial position. So the 

position when the viewer first puts on a VR headset and looks straight ahead. 

 

● Haptic Feedback 

○ Technology to simulate the sense of touch by applying forces, vibrations and 

motions to the user. A haptic feedback glove would in theory enable you to grab 

something in the virtual world and actually feel you are holding it. 

 

● Head Mounted Display (HMD) 

○ Screens you wear on your head, like virtual reality headsets. 

 

● Head Related Transfer Function (HRTF) 

○ Your ears receive sounds, but first the shape of your head interferes and distorts 

these sounds. HRTFs model the shape of a head and distort the sounds 

accordingly to create an ultra-realistic binaural listening experience. 

 

● Interpupillary Distance (IPD) 

○ The distance between the center of the pupils of two the two eyes. This distance 

varies per person, but is on average 64mm for adult males. Important for creating 
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a realistic 3D effect. 

 

● Latency 

○ The delay between input and response. In the case of VR, the delay between 

moving your head and the movement of the image in the VR headset. Latency is a 

prime cause of simulator sickness and therefore a major focus point for companies 

like Oculus. 

 

● Light Field Camera 

○ These cameras, which use thousands of tiny lenses, capture not just pixels, but 

also the angle in which light rays are travelling. This allows images to be 

refocused after they have been taken. The first commercial light field cameras 

have been developed by Lytro. 

 

● Live-Action 

○ Films with real people instead of computer graphics. Most cinematic VR content 

falls into this category, and is therefore sometimes referred to as Live-Action VR. 

 

● Mixed Reality (MR) 

○ Games and experiences that combine objects from the physical world and the 

virtual world. So AR enhances the real world, while in MR the real world also 

influences the virtual world. 

 

● Nadir 

○ The point directly below an observer, so the bottom of your cinematic VR 

content. The bottom of your video usually requires some cleaning up, as it most 

likely shows either a black spot or your tripod. This process is called nadir 

patching. 

 

● Parallax 

○ The apparent change of an object's position when looked at from a different angle. 

Significant parallax effects occur when people or objects are too close to a 360 

video camera, making it nearly impossible to get a clean stitch. 

 

● Presence 

○ The degree to which your brain believes you are present in a particular place. 

Virtual reality tries to trick your mind into believing you are actually somewhere 

else. 

 

● Refresh Rate (Hz) 
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○ The number of times per second a display updates its content. The refresh rate is 

expressed in Hertz. So a refresh rate of 60Hz means the display updates its 

content 60 times per second. The Oculus consumer edition will function at 90Hz, 

or 90 frames per second. 

 

● Resolution 

○ The amount of pixels an image is composed of. In cinematic VR, ultra high 

resolutions are required, since images, and therefore the resolution, is spread out 

over a sphere. 

 

● Simulator Sickness 

○ A form of motion sickness which can occur after extended exposure to virtual 

reality content. It is also commonly experienced by pilots undergoing flight 

simulator training for extended periods of time. 

 

● Shutter Sync 

○ The synchronized opening and closing of the shutters of several individual 

cameras. 

 

● Stereoscopic 3D 

○ A technique to add an illusion of depth to a flat image by using two cameras 

aimed at the same object, but offset by the interpupillary distance. By showing 

one image to the left eye, and the other (offset) image to the right eye, our brains 

perceive depth. 

 

● Stitching 

○ Using software to combine several individual images into a seamless panorama. 

 

● Stitchline 

○ A visible seam in a panorama image, caused by imperfect stitching. 

 

● Virtual Reality (VR) 

○ A computer-generated reality which can be viewed in a head mounted display. 

The goal of VR is to transport the user to a virtual place and make them feel they 

are actually present there. 

 

● Zenith 

○ The point directly above an observer. So the top of your sphere in a cinematic VR 

setting. 
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Next, here is a list of some of the most common camera rigs and capture systems, head mounted 

displays, and VR compatible software packages as of 2016. 

 

Camera Rigs and Capture Systems 

 

● Nokia Ozo 

○ Stereoscopic 3D 

○ 2k Resolution 

○ 30 fps 

○ Live on set HMD monitoring 

○ Proprietary algorithmic auto stitching software 

○ Interior 8-channel ambisonic microphone 

 

● JAUNT One 

○ Stereoscopic 3D 

○ 4k Resolution 

○ 120 fps 

○ Proprietary algorithmic stitching software and post production suite 

 

● 360 Heros 

○ Modular 360 GoPro capture system. 

○ GoPro rigs in both mono and stereo. 

○ Underwater rigs available. 

 

● Sphericam 

○ Monoscopic 360 video 

○ 4k resolution 

○ 60 fps 

○ Global Shutter 

○ Optimized for “near-field” VR with minimal parallax 

 

● Kodak PixPro SP360 Action Cam Rig 

○ Single SP360 has 235-degree FOV lens 

○ Two SP360 cameras mounted back to back capture monoscopic 360-degree 

footage 

○ 4k resolution 

○ Maximum 240 fps 

○ Wi-Fi streaming to iPhone/iPad monitoring 

 

● Freedom 360 
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○ Custom built GoPro capture rigs 

○ GoPro rigs in both mono and stereo 

○ Specially designed versatile mounts to accompany rigs 

 

● Ricoh Theta S 

○ Monoscopic 360 video 

○ 1080p resolution 

○ 30 fps 

○ Free automatic stitching software 

○ Can take 360 still photos 

 

● Samsung Gear 360 

○ Monoscopic 360 video 

○ Near 4K resolution (3840x1920) 

○ 30 fps 

○ Wi-Fi connection to mobile phones for monitoring, stitching, editing, and 

publishing 

 

Head Mounted Displays 

 

● HTC Vive 

○ 1080x1200 px resolution per eye 

○ Full room scale positional tracking 

○ 90 Hz refresh rate 

○ FOV: 110° 

 

● Oculus Rift Consumer Version 1 (CV1) 

○ 1080x1200 px resolution per eye 

○ Minor positional head tracking 

○ 90 Hz refresh rate 

○ FOV: 110° 

 

● Oculus Rift Developer Kit 2 (DK2) 

○ 640x800 px resolution per eye 

○ Minor positional head tracking 

○ 60 Hz refresh rate 

○ FOV: 100° 

 

● Samsung Gear VR 

○ 1200x1440 px resolution per eye 
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○ No positional tracking 

○ 60 Hz refresh rate 

○ FOV: 96° 

 

● Sony Playstation VR 

○ 960x1080 px resolution per eye 

○ Moderate positional tracking 

○ 120 Hz refresh rate 

○ FOV: 100° 

 

● Google Cardboard 

○ A piece of cardboard with an insert slot for smartphones 

○ Special lenses in the cardboard headset allow the smartphone to act as a 360 

viewer 

Software Packages 

 

● Autopano Video Pro/Autopano Video Giga 

○ Panoramic stitching software 

 

● Mettle Skybox 

○ Panoramic video visual effects plugin suite for Adobe After Effects and Adobe 

Premiere 

 

● CaraVR 

○ Full VR plugin suite for The Foundry’s NukeX compositing tool 

 

● Dashwood Cinema 360VR Toolbox 

○ Panoramic video editing tools for the Adobe Creative Suite, Final Cut Pro X, and 

Apple Motion 

 

● Liquid Cinema 

○ Full VR editorial and finishing solution 

 

● Facebook 360 Spatial Workstation 

○ Spatial audio plugin suite for professional digital audio workstations 

 

● Assimilate Scratch VR Suite v8.5 

○ Color grading and online editing software that supports HMD output and viewing. 

 

● Unity 
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○ Game engine 

 

● Unreal Engine 4 

○ Game engine 

 

I have no doubt that these various tools and terms will be outdated and upgraded swiftly and 

often over the coming years.  Digi-Capital’s annual 2016 AR/VR Report predicts close to a $120 

billion increase in AR/VR/MR revenue over the next four years with the vast majority of said 

revenue coming out of hardware development.  Nonetheless, I hope that the above list can serve 

as a starting point for filmmakers when it comes to researching the gear and equipment they will 

need when embarking on their own cinematic VR expeditions. 

 

Returning to the central section III discussion, the primary thing to note is that the fundamental 

workflow when it comes to creating cinematic VR experiences is not that different from 

filmmaking as we already know it.  In live action VR, first the footage and sound must be 

captured.  Then, the video files must be processed and stitched into a special type of panoramic 

image referred to as an equirectangular projection and the sound files must be brought into a 

spatialized, binaural environment.  During post production on Static, we found it crucial to 

implement an offline/online workflow, as the storage costs of dealing with VR media were too 

high.  After the offline edit, the files must go through a reconform process and be prepared for 

visual effects.  When shooting live action VR, every single shot becomes a visual effects shot 

because each and every shot will contain, at bare minimum, the tripod upon which the camera 

sits.  Finally, the finished footage must be color graded, married back together with the binaural 

sound mix, and mastered.  Animated VR production is very similar to a traditional animated 

workflow.  One key difference is that all renders out of 3D packages will be spherically rendered 

instead of traditionally rendered, which will increase file size and render time dramatically.  

Another key difference is that assets need to be fully modeled and rendered, even when certain 

faces might not appear on screen.  Alternatively, animated VR experiences have the advantage to 

incorporate interactivity via the use of a game engine.  In this instance, the ability to pre-render 

footage is lost and the animators must work inside of the real-time environment of game 

development.  I will break the remainder of the section into the following sub-sections: on set, 

editorial workflow, and visual effects. 

 

1. On Set 

 

When approaching the set of Static, there were several unique challenges that were presented to 

the crew due to the nature of virtual reality.  First, there was nowhere for the crew to stand 

during takes.  Second, there was no easy way for the director and DP to monitor their shots.  

Third, it was difficult to capture sound due to the 360° view of the camera.  Fourth, there was 

some amount of gear in every shot that we had to figure out how to get rid of.  Finally, data 
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management on set was tight because our VR camera system, the Nokia Ozo, generated massive 

amounts of data. 

 

To begin, crew members, including the director and DP, were forced to hide during the shoot 

because there was nowhere to stand during the recording of takes that the camera wouldn’t see 

them.  During our interior scenes this was of little inconvenience - the crew could easily hide in 

adjacent rooms or even outside.  However, in exterior locations this became slightly trickier.  In 

one early exterior VR test that I directed in August, the crew and I resulted to wearing costumes 

so that we would simply appear to belong in the environment.  For Static, on certain shots we 

made the decision that the director, DP, and other necessary crew members could remain in the 

shot and be painted out in post production.  This is definitely a discussion to have with visual 

effects supervisors prior to moving into production.  Static is bookended by drone shots, and for 

these shots specifically the drone operators needed to remain in the shot so that they could 

physically fly the drone.  In dolly shots, the dolly grip needed to push the dolly, and thus was 

viewable in the 180° quadrant of the 360 image.  It is important that the crew tries to hide when 

possible and that producers and assistant directors are aware that this will add small but 

significant amounts of time to the setup schedule for the day. 

 

Moving on, there was no easy way for the director and DP to monitor their takes on set.  We shot 

Static on the Nokia Ozo camera system in large part because it advertises live on-set HMD 

monitoring capability.  However, it can only port out a feed for one headset at a time.  This mean 

that the director and DP couldn’t both monitor takes at the same time, and the script supervisor 

never even had a monitor.  Director Greg Marcks had the following to say about monitoring his 

takes in VR: 

 

While an advantage of the Nokia OZO is that you are able to monitor essentially in real-

time, there are two significant challenges to overcome. First, there is an approximate 

four-second delay which makes calling action and cut complicated, and the sound must 

come from the monitor to stay in sync, so one cannot listen to the sound actually being 

recorded. Second, only one individual can be in the goggles during a take, and there is 

no way to watch on the monitor even in a flat screen 360 editorial format. In most cases 

this individual would be myself as director, in order to try to identify circle takes for 

“printing,” since media storage is a critical issue as well. Fortunately myself and my 

director of photography have worked extensively with 35mm, so we treated it like a film 

camera before video assist, except that in most cases no one was operating the camera in 

real time.  

 

I definitely believe that monitoring capabilities will get better with time, but in some instances 

Greg found himself hiding behind a piece of furniture or in a closet just so he could watch the 

scene in real-time.  There were even two shots where he requested to stand in the take and be 
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digitally removed in post.  While this is a steep and expensive request, until the monitoring 

technology evolves it might be a worthwhile decision in important dramatic moments. 

 

Next, it was difficult to capture sound because of the 360° FOV of the camera.  The Nokia Ozo 

has a built in 8-channel ambisonic microphone, but it is the only professional camera currently 

on the market that can sport that claim.  We found that this internal camera microphone was a 

superb reference mic because it told our sound mixer, Chuck Allen, where to position the sounds 

in 360-space.  However, we found its audio quality to be inferior to lavaliere mics planted on the 

actresses.  For those not shooting on the Ozo, luckily there are a fair number of ambisonic 

microphones currently available for purchase that can be paired with any VR camera system.  In 

addition to the in-camera ambisonic microphone and our planted lavalieres, our on set sound 

mixer Pete Winter planted hidden microphones all around the set to gather positional ambience.  

Finally, we gathered boomed wild takes at the end of every scene that proved to be invaluable 

during the editorial phase of the film. 

 

Our next challenge was to develop a solution to facilitate the post-production process of 

removing gear from shots.  Every single shot of the film had a tripod visible as well as a fair 

amount of cabling that was connecting the camera to the director’s live viewer.  The climax of 

Static takes place during a windy electrical storm and so the performance plates were populated 

with industrial fans that were blowing the actresses hair in every direction.  In drone takes, the 

pilot and his team had to remain in the shot so that they could see the drone as they were flying.  

Dolly shots had the most gear, with track, dolly, DP, and dolly grip all visible in the moving 

take.  Finally, some shots were deliberately lit with lights in the shot in order to achieve a look 

and feel that would be impossible if the lights were hidden.  The solution we developed was to 

shoot clean plates for every single shot of the film.  Granted, because of the existence of the 

tripod no clean plate is a “true” clean plate but we found that the tripod occupied such a small 

area at the south pole of the shot that it was relatively easy to clone out in post-production.  

However, one incredibly simple idea we had that ended up saving hours and hours of post-

production time was to move the wires connecting the camera to the monitor a few inches over 

during the clean plates.  This allowed us to recover the visual data that was previously under the 

wires and made the visual effects process much quicker and easier.  Additionally, VFX 

Supervisor Ron Hon came out to set after the last day and shot a library of texture images that 

proved valuable in painting out some of the more complex shots such as the dolly moves and 

drone flights.  One really critical note for producers, AD’s, and technical crew is that shooting 

clean plates for every single shot adds a significant amount of time to daily schedule and a 

significant amount of media to the production. 

 

The final challenge we had to fight on set was figuring out how to manage the massive amounts 

of media that came along with the Ozo camera system.  This problem will vary from production 

to production, but we also did some testing with both a 6- and a 16-camera GoPro camera system 
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and the results all point to the same conclusion: filming in VR creates huge amounts of data.  We 

wanted to work out a system by which our director and DP could watch the previous days dailies 

the next day on set.  In order to accomplish this, we made the decision to switch Ozo mags 

(media cards) every hour or so on set.  We had a dedicated crew member with an on site 

workstation - in this case, our IT manager Geoff Stegmeyer working on a newly purchased Mac 

Pro - ingesting the footage to a 6TB SSD hard drive rack and generating data logs.  Geoff also 

began stitching any circled takes for high quality HMD playback on set per the director’s 

request.  At the end of each day, an assistant editor showed up and took the 6TB SSD rack back 

to a computer lab at the school and began the process of stitching all of the offline files required 

for editorial.  As the offline editorial stitches finished processing, he assembled them into 

assembly edits for dailies the next day.  Working the overnight shift forced a late call for the AE 

back to set the next day, but he would bring with him the SSD rack to be reformatted as well as 

an external drive with the dailies and assembly edits for viewing. 

 

2. Editorial 

 

The data management section of our on set workflow bleeds right into the editorial workflow we 

developed for Static.  We quickly realized that the amount of time it would take to stitch files 

and the amount of data it would produce would not be feasible for the amount of media that was 

shot.  To illustrate this point, our testing pointed to each minute of stereo Ozo footage taking 

approximately 8-10 hours to fully process and stitch and took up around 400GB of storage.  

Given our compressed time frame to deliver the project, our producers made the bittersweet call 

to finish the film in mono, which essentially cut those times and storage sizes in half.  Still, 4 

hours and 200GB per minute was not feasible given the hundreds of minutes of total footage and 

the infrastructure we had in place at the College.  So, we decided to work in an offline workflow 

until we had a locked cut of the film.  This cut the amount of data needed to be stitched and 

processed from several hundred minutes to ten minutes, which was a much more manageable 

project size. 

 

The Nokia Ozo comes with its own proprietary software that is fully equipped for stitching 

footage and rendering out offline files.  In this case, the offline files were 1080 highly 

compressed QuickTimes and the online files were 10-bit uncompressed DPX image sequences.  

In our experience testing with the GoPro rigs, we found that AutoPano Video Pro did an 

excellent job stitching the footage and had the option to render out the footage in high bit-rate 

uncompressed QuickTimes.  Whatever camera system you elect to shoot on, I highly recommend 

adopting this online/offline workflow.  Even if you your camera system doesn’t produce as dense 

a media package as the Ozo, the time and data you save by staying offline as long as possible is 

invaluable. 

 

On Static, we used Adobe Premiere Pro as our editing software.  Currently, Premiere does not 
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support output to HMD without the use of third party plugins.  I highly suspect that his will 

change in the near future as cinematic VR is exploding onto the marketplace.  However, we 

found that it was not too much of an inconvenience to quickly render out QuickTime versions of 

the edit whenever we wanted to check it in the headset and view it in an HMD monitoring 

application such as Live View Rift or Whirligig. 

 

For sound, our sound editor and mixer Chuck Allen used Steinberg Nuendo and spatialized all of 

the sound with Facebook’s 360 Spatial Audio Workstation.  This tool allows sound to be 

pinpointed anywhere within the 3D space such that the sound rotates around with us as we view 

the film.  For example, if a character standing to my left is talking, I would hear her in my left 

ear.  But the moment I turned and looked at her, I would hear her in center channel.  The 360 

Spatial Workstation is a fantastic tool that is easy to use and significantly contributes to a 

heightened sense of immersion inside the medium. 

 

For color grading and online re-conforming we used the newest release of Assimilate Scratch. 

Scratch is a high-end color grading software and online editor that has recently released support 

for working with both stereo and mono VR footage natively inside an HMD.  We were able to 

plug our Oculus CV1 into the machine and start color grading right inside our delivery device. 

 

3. Visual Effects 

 

As mentioned above, in VR every shot becomes a visual effects shot.  This makes good project 

management and coordination essential in completing the visual effects components of a VR 

production.  For visual effects work, we used NukeX with the CaraVR plugin suite as well as 

Adobe After Effects equipped with Mettle Skybox. 

 

My film degree has an emphasis in digital arts and animation, so in full disclosure I am slightly 

partial to visual effects work.  That said, I absolutely loved working in CaraVR.  Nuke’s CaraVR 

tool does a phenomenal job of undistorting source input footage, applying visual effects work, 

and distorting it back into the equirectangular projection.  Mettle’s Skybox does essentially the 

same thing inside of After Effects but I feel that it doesn’t handle the process quite as eloquently. 

 

The fundamental process of doing VFX work in VR revolves around the idea that 

equirectangular footage needs to be undistorted before visual effects can properly be applied.  To 

do this, both CaraVR and Mettle Skybox essentially project the equirectangular map onto a cube 

instead of a sphere.  The flattened geometry of a cube stretches out the edges of the spherical 

map effectively undistorting the source footage.  This undistorted view of the footage is referred 

to as a rectilinear map.  It is inside the rectilinear map that standard tracking, rotopaint, and 

compositing work can take place.  Once the work is done in that particular rectilinear view, it is 

redistorted back on top of the equirectangular projection. 
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A more advanced process in approaching VR VFX work involves 3D reprojection using a 

spherically rendered camera.  If you can adequately reproduce the setting of the shot in 3D space 

as well as properly position a spherical camera within that digital environment, you have 

effectively recreated the scene digitally.  Once you have that digital information, you have the 

full ability to augment or influence that space in any way you desire.  This process is no different 

that normal photogrammetric modeling and 3D camera tracking with the exception that your 

camera is a spherical camera rendering a unique equirectangular map instead of a single film 

back looking in one direction. 

 

In Static, there are several scenes in which a CG police drone can be seen patrolling the skies.  

Compositing CG objects in VR follows the same fundamental undistort, composite, and redistort 

workflow.  For the drone, we first undistorted the footage and selected the rectilinear view.  In 

the process of undistorting footage in a rectilinear view, Nuke creates a new camera under the 

hood of the spherical transform.  We rendered out a single reference frame of the given 

rectilinear view and saved the camera data of the CG camera (NOT the actual camera) for use in 

Maya.  After matching the camera settings of the CG camera and applying an image plane for 

reference, our Maya artists were able to position the drone asset properly and proceed with 

animation, lighting, and rendering.  Once fully rendered, the drone render was simply dropped 

back into the same rectilinear view during compositing and then redistorted back over top of the 

equirectangular map. 
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CONCLUSION 

 

In summary, I believe that when exploring cinematic VR as a potential medium for storytelling, 

it is important to first ask the fundamental questions about what advantages VR can bring to any 

given story.  In my opinion, VR has the potential to bring viewers experiences with increased 

immersion, stronger empathy, and more control than traditional film.  However, I don’t believe 

that cinematic VR should try to replace traditional film - I feel that the two mediums should stay 

separate and that filmmakers should respect their differences.  When planning out cinematic VR 

experiences, I believe that filmmakers need to re-examine the language and grammar of 

filmmaking that we are familiar with and begin to experiment with new ideas that further push 

the medium forward.  I think a great way to do this is through extensive planning and 

previsualization.  I strongly believe that in cinematic VR, the rules are a blank canvas right now, 

and I want to see artist approach the medium boldly and unafraid to fail.  Finally, I think it is 

important that artists prepare for the changes and workflow and protocol that working in virtual 

reality brings.  New technical and logistical challenges might slow down work initially, but I 

believe that if artists keep working at it the skills involved in the technical execution of cinematic 

VR will continually grow easier and more accessible. 

 

I believe that cinematic VR is a medium that houses endless opportunity for unique and diverse 

experiences and that the medium is just waiting for bold and innovative artists to come dance 

with it.  I challenge all artists and filmmakers to consider VR as a viable medium for creating 

artistic experiences through the fundamental tools of pictures and sound. 
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