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Overview
There has been no let up in the world’s insatiable demand for power. Despite rapid
growth in renewable sources, fossil fuels still provide the majority of the world’s energy
requirements. That said, ﬂuctuating demand in emerging markets, combined with
political instability in major oil producing countries, have put considerable pressure on
companies in this sector.
A recent report by services company Veolia highlights a number of ongoing challenges
aﬀecting the industry in the near and long term:
●

Cost reduction

●

Optimizing the performance of industrial base assets

●

Improving environmental (and safety) footprint

There is also a demographic shift taking place too; corporate knowledge is increasingly
being lost as experienced engineers retire, taking their skills with them. To stay
competitive, companies must be ﬂexible and innovative, underpinned by a skilled,
productive workforce. High proﬁle disasters such as Deepwater Horizon have also put
increasing pressure on companies to adhere to ever stringent environmental and safety
regulations.
With these issues in mind, this article explores Virtual Reality (VR) from the ground up,
highlighting the technology’s core strengths, looking at ways it can be applied to various
industrial applications across the value chain. There is focus on oil and gas, however
many of the use cases are applicable to other markets, such as manufacturing, mining,
logistics and defence.
If you need a refresher on the diﬀerences between Virtual Reality, Augmented Reality
and Mixed Reality, read our guide to immersive training technologies.
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Enter Virtual Reality
Before focusing on applications, it’s worth examining the properties which give VR an
edge over established computing technologies, such as laptops and smartphones.
Anything in VR can be shown on a ﬂat 2D screen too, so why go to the eﬀort of wearing
a headset in the ﬁrst place?
High-end VR devices, such as the HTC Vive, can provide unmatched user experiences,
however the current hardware is rather bulky and requires a connection to a powerful
PC. Cheaper, self-contained mobile devices, such as the Oculus Go, are more convenient
and simpler to use, but are general lower quality from a graphical and interactivity
perspective. The technology is moving at a rapid pace, with new devices such as the Vive
Focus and upcoming Oculus ‘Santa Cruz’ pushing the envelope further, but there is still
a long way to go until global VR adoption matches that of smartphones. Despite its huge
capabilities, VR is not yet a panacea and for this reason, it’s best to apply it to some core
use cases at the moment.
HTC Vive Pro headset with controllers

Presence
Talk to anyone in the industry about the beneﬁts of Virtual Reality and the topic of
‘presence’ will soon arise. The word stems from the technology’s innate ability to
virtually transport someone to another place and have them feel present there, reacting
to audio-visual stimuli as if real.
This illusion is created by wearing a headset which fully covers the user’s face, blocking
out the real world. Stereoscopic computer generated imagery, delivered at high
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frame-rates, helps the brain build a three dimensional model of the digital environment,
providing spatial awareness. These 3D visuals are often complemented with immersive
audio. The capabilities can be summarised as:

1. Form: understanding exactly what something looks like in three dimensions, as if
real and tangible. Includes details such as translucency, reﬂectivity, texture and
luminosity.
2. Scale: being able to fully appreciate size and distance to a high degree of
accuracy. 2D screens are not as strong in this area.
3. Function: understanding how things work, move and connect in three
dimensions. VR aﬀords highly detailed interactions and animations which can
further bring objects to life.
4. Creation: building and modifying objects and content in real-time, as if tangible
and real, using hands and virtual controllers.
Tricking a user’s brain into believing digital content is real, leads to a number of
advantages over ﬂat-screen technologies. YuMe and Nielsen (2016) studied users in
Virtual Reality and discovered that:
●

VR elicited a 27% higher emotional engagement than a 2D environment

●

users viewing content in VR were emotionally engaged 34% longer than the same
content viewed in 2D

A recent study by Google found that trainees learnt processes quicker in VR, compared
to those watching conventional 2D video; they also made less mistakes and completed
tasks quicker.
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The Six Differentiators of Virtual Reality
Taking core concepts such as scale, distance and presence, we can start to examine
business relevant applications for VR, something known as the ‘six diﬀerentiators of
Virtual Reality’.

1. Social presence
Virtually co-located, yet geographically dispersed.
It is often assumed that Virtual
Reality environments are lonely,
detached places. This is a
misconception, as VR can far
surpass conventional 2D
collaboration technologies. The
hardware tracks user’s head and
hand movements in 3D space,
whilst an onboard microphone
captures their voice. This is then
distributed instantaneously across
the internet to anyone in the world.
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Going beyond traditional video-conferencing, these elements combine to form ‘social
presence’ - a strong feeling there is someone in your (close) vicinity, even though they
could be physically located thousands of miles away.
For business and industrial
applications, multi-user VR takes
real-time collaboration to the next
level - remote employees working
alongside each other, interacting
and communicating as if co-located.
Users are frequently represented by
avatars, however new 3D capture
technologies will allow for more
realistic facial models to be used in
the near future.
Like many aspects of VR, social presence is a feeling which can only be fully appreciated
through experiencing it ﬁrst hand, inside a headset.

2. Natural user interfaces (NUIs)
Interacting with a digital environment just like the real world, using hand controllers,
body trackers, eye tracking and speech.
When Apple launched the iPhone in
2007, millions of users were
introduced to a new way of
controlling a computer - touching
the screen. Moving beyond ‘swipe,
pinch and zoom’ Natural User
Interfaces (NUIs) encompass a
variety of ways to interact with
computers and are frequently
integrated into VR systems.
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Handheld controllers currently
supplied with high-end headsets,
allow people to engage with digital
objects and environments far easier
than a mouse or gamepad. By
manipulating controllers in 3D
space, users’ hands and gestures
are accurately represented.
Going further, a new generation of
wearable peripherals will track the
entire body and hands (without
gloves), whilst eye and mouth
tracking is expected to appear in the
next generation of headsets too.
Speech-based interfaces such as
Apple Siri or Amazon Alexa also lend themselves to Virtual Reality, as conventional
QWERTY keyboards are impractical in these environments. Mass adoption on
smartphones, combined with neural networks are rapidly improving the accuracy of
speech recognition, making it increasingly appealing for VR environments.

3. Objects, content and products
Inspecting, designing and working with digital items in 3D space
VR headsets with tracked hand
controllers allow users to visualise
and interact with believable digital
versions of objects, viewing them
from multiple angles, picking them
up and manipulating them.
Objects can be visualized and ‘made
real’ in great detail before anything
is physically made, reducing the
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time between design iterations, speeding up decision making along the way.
NUIs mean buttons can be pressed,
levers pulled and valves turned, just
like in the real world. And the results
of these interactions can be
accurately represented too. Pressing
an incorrect button or turning valves
in the wrong order might have
catastrophic consequences in the
real world - this can be fully
replicated in VR. Handheld tools
such as screwdrivers, drills,
wrenches and gas detectors can also be introduced, which function just like their
real-world counterparts.
With VR, you’re not limited to working at 1:1 scale either - the scaling factor can be
modiﬁed, allowing the user (or the
content) to grow or shrink in
real-time.
Peripherals such as Vive trackers
allow physical items to be tracked
inside virtual environments too,
blurring the line between real and
digital objects. Weight and density
are hard to simulate in VR, so items
like trackers can help address this.

4. Visualisation
Using the third dimension to impart hidden meaning from big data, networks, mapping
and CAD information
Data visualisation is regarded as both an art and science; blending elements of
mathematics, design, visual communication and colour theory. Done well, it can help
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improve the decision making process by simplifying data and making it easier to identify
trends.
When brought into Virtual Reality other beneﬁts come into play, including scale, spatial
awareness and increased user engagement. The ability to ‘touch’ data with hand
controllers brings new levels of tactility and interaction; multi-user VR collaboration
means this can be done with other people in real-time, too.
Less abstract visualisations such as molecular structure and processes work particularly
well in immersive environments. For example, complex chemical reactions can be
visualised at an atomic level,
allowing users to speed up, slow
down, or reverse time, adjusting
scale if required.
At a much larger scale, VR can be
used to display 3D geometries, such
as stratigraphic and geologic map
topologies - this data can be taken
from existing surveying tools such
as total stations, 3D scanners and
GPS.
VR visualisation is an exciting new
area. As it matures, we can expect to see some breakthrough products emerge.
Combined with other technologies, such as deep learning and artiﬁcial intelligence, we
will soon see VR applications which will help us uncover and communicate hidden value
in data.

5. Immersive environments and simulations
Virtually locating users somewhere, often impractical in the real world
Modern computers can render scenes with extremely realistic lighting and textures,
meaning digital environments can be visualised at a very high ﬁdelity.
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Because VR is good for representing distance and scale, environments can be large (a
reﬁnery) or small (a conﬁned space) and working at height can be simulated realistically
too.
The brain is tricked into believing the
environment is ‘real’, so visceral
human emotions such as fear,
claustrophobia and vertigo can be
instilled, long before a worker may
experience them on site. Stressful
scenarios can be ramped up in safe,
controlled virtual spaces with no
physical risk.
To navigate these environments
users typically 'teleport' themselves,
however new sensor technologies mean large areas can be tracked, to millimetre
accuracy. This oﬀers huge opportunities for industrial training, as users are not
restricted to standing stationary in one location.
Computer Aided Design (CAD) and
Building Information Modelling
(BIM) tools are frequently employed
in modern industrial projects and
can be used as the basis for VR
content creation. At the same time,
Lidar and photogrammetry
techniques make it easier to
produce realistic 3D models, at
lower costs. There is also a
burgeoning market for high quality
3D content available at online stores
such as Sketchfab and Turbosquid.
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6. Role play
Practicing real-world procedures in a safe virtual environment, along with other
colleagues and customers
If users can interact with objects, environments and each other, then it follows that
complex procedures and processes
can be replicated inside virtual
environments too. This aﬀords
huge opportunities to practice
scenarios which might be
expensive, impractical or dangerous
in the real world.
Anything (or anyone) inside a Virtual
Reality space can to be tracked in
three dimensions. Very speciﬁc
information can be analysed, assessed and fed back into a corporate Learning
Management System. This reported data can be customised, making it highly
actionable.
Currently VR works well in blended learning solutions, complementing traditional media
such as videos, presentations and written content. By building a VR solution as part of a
larger training oﬀering, employee engagement can be higher and adoption greater.
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Applications across the value chain
Oil and gas businesses operate vast global value chains, spanning numerous
organisations and stakeholders. VR applications, particularly collaborative solutions, can
be exploited at various stages, in both upstream and downstream markets.

Staﬀ training is a key use case for Virtual Reality and has been referenced several times
in this paper; people working
together in realistic, yet fully digital,
environments using machinery and
tools, adhering to stringent,
real-world processes.
Costs savings can be huge, with
travel expenditure signiﬁcantly
reduced and mistakes made
virtually with no risk of physical
harm.
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For example, a fully working virtual shale shaker could be developed, to train staﬀ at
one plant and then deployed to any other location inside the company. Historically,
training would require physical transportation of people to the machine, or the machine
to the people. You might also be constrained by the number of machines on which to
train. It might be expensive to take these machines out of action, or dangerous to have
trainees on site. Done virtually, you’d just need access to a headset. Multi-user VR
means several people can be trained at once, interacting just like real life, making it
easier for skilled engineers to pass on tacit knowledge as they would in the ﬁeld
Once created, content can be reused and continuously reﬁned, changing as the real
environments, machinery and processes are updated.
To fully maximise costs, VR projects should be approached with a long term view; with
eﬃcient content reuse and 3D asset management. For example, a ‘digital twin’ of a
drilling rig could be created incrementally and used for multiple scenarios, including ﬁre
training, health & safety training and employee onboarding. Similarly, a virtual hazard
awareness course, which has been created for one location, can be replicated and
applied to other locations too.

VR content and asset reuse can bring signiﬁcant cost savings
Beyond training, engineers can better visualise seismic and geological information, to
improve decision making during the exploration phase. Established software such as
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Schlumberger Petrel already oﬀers three dimensional views, so VR is a natural way to
visualise the data. Multi-user spaces allow information to be analysed simultaneously
and decisions to be made in
real-time, improving productivity and
reducing delays.
Unmanned drones can be utilized to
build detailed, up-to-date 3D models
of real environments too - something
which would have been prohibitively
expensive a few years ago. Engineers
and project managers can virtually
inspect these models in VR, knowing
they reﬂect recent information.
At the other end of the value chain,
upstream markets can leverage VR to visualise and optimise retail stores, petrol stations
and other consumer-facing locations. More informed decisions can be made around
layout, structure and customer throughput before anything physical is built.

Why Immerse.io and the Immerse Platform?
Immerse.io is a London-based technology company providing VR services and solutions
to companies around the world. Our mission is to enable people to work together in
previously impossible ways, transforming the way we explore, interact and learn.
We provide:
●

VR consultancy services, built on years of industry experience

●

Customised VR solutions - trusted by some of the world’s largest companies

●

An enterprise-grade, multi-user VR platform, for developers to create
collaborative experiences

Customers work with Immerse in diﬀerent ways: some opt for full consultancy, in which
our team design and create rich and interactive virtual applications on their behalf.
Others upload 3D models they have created themselves, or even create their own
interactive scenes using our platform. Whether created in-house, by Immerse, or with
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third parties, our ﬂexible engagement model means that customers own their content
and are free to develop and redesign in the future.
The Immerse platform has been built for the enterprise from the ground up, providing
simultaneous, real-time collaboration for both VR and browser users. It is ﬂexible,
allowing for the creation of diﬀerent types of VR applications including training, product
experiences, design, review, storytelling and presentations.
Applications are created using Unity with our Immerse Software Development Kit (SDK).

Build rich, multi-user VR experiences on the Immerse Platform
VR &
browser
users
together in
real-time

Collaborate
instantly via
web URL

Detailed
analytics to
measure
usage &
activity

Reusable 3D
interaction
toolkit

Non-VR participants
collaborate seamlessly
inside the same Space
as those wearing a
headset.

Join instantaneously &
invite your team just
like your favourite video
conferencing tool.

Track users, objects and
processes with the
in-built analytics
engine.

No need to install a
large application on
your machine

Report and visualise the
data, then push to your
corporate Learning
Management System

Save time & eﬀort in
your own projects using
natural interactions,
such as ‘push’, ‘open’,
‘twist’ & ‘pick-up’.

Interact using VR
controllers, mouse,
voice and video

Interact with virtual
environments just like
the real world

Tenaz Training LLP and Lux Point LLP are part of the TENAZ Group and have exclusive rights
for Immerse.io solutions in Kazakhstan.
For more information contact noel.chivers@tenaz.kz or visit www.immerse.io
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