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Eko VR - Whitepaper
How Eko truly unleased the power of VR to tell stories

By Tal Zublasky

Introduction

With advanced technologies getting dramatically smaller and more powerful, the promise of VR is reaching a crucial 

step in its evolution: the possibility of a true sense of immersion, where our senses, in effect, are fully tricked into 

believing they’re somewhere else in spite of (or because of) our brain. And now we can achieve that experience in the 

comfort of our own homes. An industry and a market are rapidly forming:

• The headset offering is expanding, providing a wide and growing range of options in different levels of 

affordability, from mobile-based headsets that work with consumers’ existing gear for as little as $15, to room-

scale and tethered headsets that sell for $800 and require strong desktop setups.

• Distribution options for VR content is rapidly growing. What began with the Oculus store in early 2015 has quickly 

turned into numerous avenues for distribution: Oculus Store, SteamVR, Playstation, Web Browsers (with the 

emerging WebVR standard), Dedicated VR Browsers, physical VR arcades, cinemas, installations and more.

• Investments and acquisitions in VR have ramped up ($2.3B in 2016), validating market growth.

While 2016 has not yet proven that the hype is justified (VR headset sales have fallen short of expectations, with under 

3M devices sold), and while it’s clear that VR will not replace traditional screens, there’s no denying that VR is gradually 

becoming a new way of immersing in entertainment. 

1800’s 1930’s 1960’s 1990’s

We live in an exciting time. Technologies are rapidly evolving, and are harnessed to make our lives not only easier, but 

much more fun. One of those evolutions is virtual reality: the illusion of an alternate reality, making us feel as if we 

are somewhere we are not. This illusion has been a storytelling goal since stereoscopic image viewers in the 1800’s, 

military simulators in the 1930’s, technological headset experiments in the 1960’s, and the first “VR Boom” in the 1990’s, 

including arcade machines, Sega’s and Nintendo’s VR game consoles, and a myriad of failed or pseudo-successful 

attempts at immersive storytelling in the last twenty years in academic and commercial realms.

Venture Beat Gamasutra Cbinsights uploadvrSources:
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Interactive Live Action 
Entertainment in VR
Currently, VR’s biggest and clearest application is games. The audience that buys headsets are prominently male 

gamers, and the majority of content is either explicitly a game or game-like in its interactivity. There are two main 

reasons for this trend:

1. Production costs. Since creation of an immersive and compelling VR experience requires an entire virtual world, 

the most natural and easy way to create that type of content is through 3D computer generation. Game engines 

such as Unreal Engine or Unity have been perfecting the creation of virtual CG worlds for many years (Unity 

started 2005, Unreal 1998). The technological shift from a “flat” CG world to a VR CG world was relatively quick.

2. User experience. Since CG environments are completely digital, CG VR experiences allows for “six degrees of 

freedom”: not only the ability to rotate your head to look around the virtual world, but also move your body to 

navigate it. This creates an extremely elevated sensory illusion of “being somewhere else”. This is a great leap 

forward from experiences that only allow for three degrees of freedom—only head rotation—which limit the 

experience, limit movement, and are more prone to cause “VR sickness”, a phenomenon caused mainly when 

perceived movement in the virtual space does not correlate to actual movement in the real world.

VR’s gaming-orientation initiated and will continue to catalyze wider consumer adoption; but a few indicators are 

showing that the industry is expanding and evolving into non-gaming, video-based applications, such as live events, 

real-estate, education, health care, and of course, entertainment:

• Rising Investments in VR content companies in 2016

• Investments in VR by media companies (notable is Comcast with over $100M invested in VR media companies in 

2016)

• Volumetric video technology is rapidly evolving with companies like Microsoft, 8i and HypeVR spearheading 

advancements. Volumetric video enables 6 degrees of freedom in live action video content, which makes live 

action content match the immersion levels of CG content in VR.

Live action entertainment has a much wider consumer appeal than gaming. Simply put, a great story with great 

acting—the inherent empathy and catharsis of a powerful film—combined with the immersive power of VR, is the next 

frontier in entertainment. It is impossible for computer-generated images to elicit the same level of emotion as actors; 

and where CG worlds can certainly create wonders visually, they have struggled for decades to tackle something as 

simple as human hair, or a miniscule but important gesture. When live-action can become as ubiquitous as CG in the 

VR space, the medium will have nearly arrived as a viable storytelling form.

But there is one more important step. With VR comes an expectation of interactivity. The expectation comes from two 

places. First, it has been established by the proliferation of gaming in VR. Second, and more importantly, interactivity 

feels native to the experience. Once you are immersed, you expect to be able to act. Passive viewership feels 

antithetical to the experience of being in the same environment as the story. Once all of your senses are translated into 

their parallel virtual existence, agency within that virtual existence is practically required. Once the technology that 

enables six-degree live-action stories finally arrives in a consumer-ready form, the experience will only be complete 

once the viewer can have agency.

Eko provides a technology platform that powers truly immersive, 

interactive, live action experiences in VR. With Eko it’s possible to tell 

cinematic stories in the VR environment, stories shaped by the viewer’s 

behavior, actions and emotions. Eko enables live action videos to be as 

responsive and dynamic as CG games, with the appeal and emotional 

connection of a Hollywood movie.
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Intelligence

What is Eko VR? 
Eko VR is a premium live-action interactive experience in VR.

A story shaped by the viewer. “Shaping the story” is how we define the interactive aspect of our medium, whereas 

the narrative unfolds,  the viewer’s actions seamless change the story itself. The creator designs and creates the world 

of the story, but how it unfolds depends on the viewer's individual choices. In VR this means much more than just 

rotating your head to look around (which others might refer to as “interactive” as well); viewers are able to step into 

the story, making choices that affect dialogue and even the plot.

Viewers can interact with and shape the story in several different ways:

Eko elevates the possibilities of storytelling and live-action entertainment in VR to levels unmatched by any other 

technology, sparks an industry of premium interactive live action content creation for VR, introduces new video 

advertising opportunities to the VR ecosystem, and sets the path for VR to appeal to a much wider audience.

Sources:

• A seamless experience. Eko’s VR player delivers a dynamic video stream in VR. Branching points and switching 

moments in the story are smooth, devoid of buffering, black frames, audio clips, or the need for additional loading. 

The viewer experiences a seamless video stream generated as a result of their choices.

• Premium, high-quality live-action, stereoscopic video, including spatial audio

GoldmansachsImax Superdataresearch Wikipedia Fastcompany

Gaze Head Gestures
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Voice recognition

VR device controllers
External inputs

 Head gestures - moving your head 
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triggers for making choices in the 

story
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1. Pre-production & Planning 

Telling non-linear stories is a challenge, even outside of VR. Eko brings many years of expertise creating and 

empowering creation of countless stories, spanning many different genres. Our creative team works with 

storytellers and creators, providing guidelines, tutorials, and mentoring to those using the Eko platform, through all 

stages of the creative process.

• Concept and story development

• Interactivity, story logic and “world building”

• Non-linear script-writing

• UX/UI conceptualization and integration into the story (natural interfaces)

• Preparing for production

2. Video Production & post production 

While Eko is not a production company, Eko works with “Eko-certified” production companies and agencies, 

bringing Eko VR productions together with efficient partners who have the knowledge and capability to execute 

world-class VR experiences.

3. Interactive Production & Development 

Eko provides the tools and support for creating and publishing content.

• Eko Studio. Eko’s proprietary authoring tool puts the power of creation in the hands of the next generation of 

interactive storytellers. Eko Studio is available to all creators at no cost and can be leveraged to create non-

linear Eko VR experiences by defining the structure of the story, the logic of the story, and mocking up and 

previewing the interactive experience.

• VR APIs. Eko provides JavaScript APIs dedicated to supporting VR development, built on top of Eko’s robust 

interactive video APIs.

• Command-line tools and infrastructure. Various tools are provided by Eko to support all parts of software 

production and release of Eko VR experiences, from video encoding to testing and scalable deployment.

4. Playback & distribution

 Eko’s technology and interactive VR video player is an embeddable component, leveraging the power of WebVR 

for ubiquitous distribution and delivery of high-end, streaming live-action experiences. WebVR is already adopted 

by major browsers as a standard way for consumers to experience VR straight in the browser, with no need for 

installing anything, on both tethered and mobile-based VR devices. This shift and quick rise of the new standard 

democratizes VR distribution, which in the first two years was segmented and limited to the Oculus Store for Oculus 

experiences and SteamVR for HTC Vive experiences. Eko is working on porting the WebVR engine to additional 

platforms used for authoring and publishing VR experiences to ease the development process when publishing to 

multiple destinations, and to expand cross-platform support for consumers.

5. Post-launch & Analytics. After publishing the experience, Eko tracks user interaction and behavior in the 

experience, and as part of a system for gaze-based behavioral learning, provides dashboards and reports, including 

summary of user interest in the content, emotional experience analysis and 360 engagement heatmap, in addition 

to standard non-VR video metrics.

Sources: Techcrunch Developer Developer.oculus
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Eko VR - A different technological
approach to video in VR

True interactivity in live action video—changing the story (the video stream) at any given moment—as opposed to 

only adding interactive overlays over a linear, non-changing video—is a challenge, even outside of VR. Eko has been 

developing robust technology to solve this challenge outside of VR for many years.

Creating interactive CG experiences in VR is not a big challenge, as 3D engines (such as Unreal and Unity) naturally 

allow for existing products and workflows, used to create 3D games and interactive experiences, to transition to 

the creation of interactive VR experiences. But handling video in these platforms is a pain. Those products were 

not designed with video in mind, only 3D, and the tools and libraries provided include a barebones and extremely 

basic toolset for video handling. They do not offer solutions for features required for development of video-based 

experiences such as adaptive bitrate, buffer handling, and frame-level control towards creation of interactive 

experiences and non-linear video streams. This results in no interactive video experiences in VR; and even non-

interactive video experiences in VR (which have proliferated) are clunky, not optimized, and very heavy: most live 

action VR experiences require the entire content to be downloaded prior to starting the experience, resulting in high 

storage requirements and the inability to experience with mobile connections due to bandwidth constraints. Playing 

live action video experiences in VR published by those platforms also results, mainly in weaker mobile-based headsets, 

in extremely high memory consumption, leading to device overheating and performance issues.

WebVR is an emerging standard, providing an easy and accessible way for consumers to experience VR in web 

browsers, but WebVR does not provide an alternative to 3D engines for content creation of any type, because it’s not a 

tool that allows for designing and authoring VR experiences - it’s a technical web standard responsible for transmitting 

the VR headset data (such as head rotation, room position and clicks on VR remotes) to the web browser, leaving all 

implementation work for content designed to be experienced through webVR unsolved.

How Eko VR solves those problems:

• Provides a comprehensive toolset for authoring, testing, publishing and distributing premium live-action 

interactive videos in VR

• Utilizes streaming video (as opposed to downloadable video), optimizing both bandwidth and memory 

consumption by leveraging the latest web technologies in streaming video

• Supports adaptive bitrate, optimizing bandwidth and memory consumption, mostly towards mobile-based 

devices support and user-experience

• Leverages hardware acceleration used for video decoding, in addition to hardware acceleration used for 3D 

rendering, to optimize memory consumption by leveraging the GPU for processing video data

• Cutting down software development costs for VR video by leveraging mature technology and products aimed at 

just that (Eko Studio and Eko’s APIs), complemented by the components necessary for delivering the experience 

in VR

• Develops proprietary technology aimed at smart buffering of VR video content, based on several factors, like 

bandwidth, user behavior and probability data
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“Broken Night” (2017), is an experience built with Eko VR

• A premium live-action experience, running ~9 minutes in length (the 

duration of the experience depends on the path the viewer takes based 

on their choices), starring Emily Mortimer and Alessandro Nivola.

• Having premiered during the Tribeca Film Festival at the Tribeca 

Immersive’s Virtual Arcade as a groundbreaking experience in live action 

VR storytelling, which is a direct result of the interactivity and agency 

given to the viewer as part of the story. In “Broken Night” the viewer acts 

as the protagonist’s memory, shaping how her recollection of a traumatic 

event in her past unfolds. This is an example of a story that couldn’t have 

been told in any other medium, or using any other technology.

• A high quality stereoscopic video, with spatial audio.

• Interactions in “Broken Night” leverage the viewer’s gaze as a decision-

making input. In several points during the experience, whichever 

Eko VR - a success story

• Using Eko Studio in the creative development phase to mock up, prototype, and test the experience, story and 

interactivity

• Using the Eko and JavaScript APIs to implement the logic, leveraging WebVR and additional standards and 

JavaScript libraries (such as A-Frame and Three.JS) to streamline and expedite the development process

• Leveraging the Eko CLI (Command-line Interface) and infrastructure for encoding and deployment

• The experience was developed leveraging the Eko VR developer toolset:

character the viewer follows with their gaze decides how the story unfolds. The continuation of the story based 

on the viewer’s decisions is completely seamless, and the viewer is not prompted to click anything or wait for a 

different video to load - the video stream dynamically changes on the fly to deliver a smooth and unique viewing 

experience.

• When approaching the challenge of technical implementation of the project, the development team researched 

and developed proof-of-concepts and prototypes using alternative solutions (in this case, specifically Unity), and the 

conclusion was clear that the only way to effectively execute the creative requirements was using EkoVR™.
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Definitions (Appendix)

• Stereoscopic / Monoscopic

Monoscopic video is captured using a single lens system. The end result of a monoscopic 360 video viewed through 

a VR headset is that everything appears the exact same distance away. Due to scale differences between the two 

people, the human brain will interpret some distance between them, but your eyes themselves are not providing 

the information of this distance. It is a product of your brain knowing relative sizes and proportions.

Stereoscopic video is captured using a twin lens system. The end result of a stereoscopic 360 video viewed through 

a VR headset is that some objects appear closer than others, simulating our own binocular vision. The stereoscopic 

effect is most apparent with occluded objects, when one object slightly overlaps another. This is the way we see in 

the real world, using both our eyes to perceive depth and distance.

VR headsets were designed for stereoscopic imagery. This is the basis of virtual reality and why the goggles have 

two lenses. Although monoscopic works, stereoscopic is much more comfortable to watch, is much more impactful 

and memorable, it feels more natural, and has a much longer shelf life than monoscopic video.

• Spatial / 360 Audio (Binaural)

The premise of VR is to create an alternate reality, but without the right audio cues to match the visuals, the brain 

doesn’t buy into the illusion. Spatial audio creates the experience of audio that matches the 360 visuals you see by 

rotating your head in a VR experience. Unlike a surround sound system (which employs multiple speakers to create a 

360-degree field around the listener), spatial audio recreates exactly what your ear would hear in any given scenario, 

translated through stereo. Binaural audio accomplishes a far more natural 3D sound without a costly armada of 

speakers.

• Tethered / Mobile-Based

A tethered VR headset is one that requires a connection to a computer with a high processing power. This strong 

computing power is necessary to deliver high-end and convincing VR experiences, which typically require rendering 

very high resolution images at extremely high frame-rates. Examples of tethered VR headsets are Oculus and Vive.

An untethered, mobile-based VR headset is much simpler. It requires less computing power to deliver VR 

experiences and is accessible to almost anyone with a smartphone. However, as untethered headsets only rely 

on accelerometers inside the phone for position detection and on the computing power of a mobile device, the 

experiences supported are limited, and usually involve lagging and performance issues.


