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Whether virtual, augmented or mixed reality – technologies that can be used
to expand people’s experience of the real world are on the verge of making the
breakthrough. ERNI is involved in several customer projects where the business
objective is to reduce cost and errors, and improve productivity and efficiency.

According to a latest study by market researchers from IDC, the total global expenditure on AR, VR and MR
products and services is set to rise to almost 215 billion dollars in 2021. In 2017, this figure was just 11.4
billion dollars, which would mean an annual growth rate of 113.2%. “This technology is no longer just a
gimmick, but has now fully developed and is delivering economic benefits1,” says Leon Miura, who runs a
competence centre for ERNI in the consulting firm’s Spanish office. This is true of the hardware, which is
now affordable. But it is also true of the available computing power, the software required and the level of
acceptance in companies. The first successful examples of applications by trailblazers from almost all sectors
have sparked interest in many boardrooms.
Virtual reality originated back in the 1960s when scientists at the Massachusetts Institute of Technology (MIT)
embellished reality with computer graphics. The level of outlay at the time was huge, the equipment was
expensive so it was difficult to imagine how it could be applied practically outside of R&D. Nevertheless the
development work began. Today, the hardware cost has dropped dramatically and it is possible to project
additional information directly onto the windscreen in a car, hunt for little monsters on our smartphones
with Pokémon Go, or wear glasses that allow us as car buyers to get an early glimpse of our new vehicle.

Three different possibilities for enhancing reality
Over the course of time, three possible ways of enhancing one’s own experience of reality have evolved in
the form of virtual reality (VR), augmented reality (AR) and mixed reality (MR). In common parlance, people
generally refer to all three technologies as virtual reality even though there are considerable differences in
some areas.

Augmented reality
(derived from the Latin augmentare: to enhance, augment) describes the
process of augmenting the real world with virtual elements. In technical
terms, this means that computer-generated 3D models can be displayed in
the viewer’s field of vision with the aid of a smartphone or special glasses.
This “augmented reality” is well known, for example, from broadcast
football matches in which the offside line is shown live. The computing work
for AR applications is done by a simple computer or a smartphone. Since
all the hype surrounding the smartphone game Pokémon Go, augmented
reality has become familiar to a wider audience. Snapchat, the multimedia
app that is very popular among teenagers, also relies on it. At the beginning
of 2018, there were already 1000 apps for the iPhone or iPad that used the
new Apple framework for augmented reality known as ARKit.
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AR applications offer great potential in the short term particularly in the areas of training and further
education, product development, plant and machine maintenance, production planning, warehouse and
materials management, medicine and commerce. An augmented workplace in which all information relating
to a project is no longer filed away in a cabinet or in the folder structure on the hard disk or in a cloud
memory and quickly forgotten but instead is displayed for any employee “to view” directly when it is needed
is a realistic scenario.

Mixed reality
is a continuation of the idea of augmented reality. However, here the user
requires additional hardware such as special glasses or a head-mounted
display (HMD). These have a large number of sensors and are connected
to a computer which can also be integrated directly in the periphery. In
MR applications, computer-generated content overlaps with reality. One
example is holograms – three-dimensional images projected into space.
The glasses scan the surroundings in real time, recognise the objects and
change them visually. This makes the artificially produced environment
almost real and tangible. For example, it is possible to produce a
holographic image of a person and project it to another place to enable
communication and interaction with this person at this place.
Microsoft – which was one of the pioneers of MR when it launched its HoloLens glasses at the beginning of
2015 – defines mixed reality as the linking together of different elements: for example recording a person
in real space with the aid of head tracking, surfaces, the ambient light and background noises. Object
recognition and location capture also form part of this. According to Microsoft, it is only the combination
of computer processing, people and the environment that make it possible to create a real mixed-reality
experience.
Many research institutes and companies are already using the HoloLens: ThyssenKrupp uses it to maintain
lifts around the world and thus saves the cost of its service engineers making expensive trips2. The scientists
at NASA can move on a virtual surface of Mars thanks to the holographic computer. And at the carmaker
Volvo, product developers use the device to work in the mixed-reality environment on new vehicle models
whose components or features can be depicted very vividly using the glasses.

Virtual reality

360°

means that users are fully immersed in a virtual world. They no longer
perceive their external surroundings and move around entirely in the
virtual reality, which they can influence through voice and gesture control
and with which they interact in a 360-degree view. The three-dimensional
environment is generated by a computer or a games console. VR therefore
goes a step beyond MR. But here too users must wear smart glasses in front
of their eyes or an HMD helmet connected to a computer. Sensors make it
possible for users to orientate themselves in a room, but what they see is no
longer true reality or a mix, but a virtual world in its entirety.
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Users are thus able to discover a completely new scenario. This is by no means only relevant to games
applications, because business applications also benefit from this perspective. Buildings or ships can be
explored before they have even begun to be constructed. Customers can shop in a shopping centre that
does not actually exist in real life. It is also impossible to imagine product development nowadays without
the use of fully immersive VR.
For example, Mercedes-Benz has been operating its Virtual Reality Center since as far back as 1999. VR
technology has become firmly established in the development departments at the automotive manufacturer
and is becoming more and more important there. This is because working in a virtual environment saves
times and money, for example thanks to faster prototyping and simplified test runs. And with the increase
in computing power at ever cheaper prices that has been seen over the last 20 years, the huge costs at the
outset no longer play such an important role today.

“

The area of use determines which technology is used

“

For the solutions that are
proposed by the ERNI
We are not tied to a particular technology
consultants are always
based on the specific areas
or a manufacturer of equipment.
of use and the customer’s
requirements. For
example, a fully immersive
VR solution may not be an
option for an application in a warehouse. This is because logistics workers have to find their way between
the storage racks and use the information shown on their glasses to find the quickest route to an item to
prepare it for dispatch. The item’s status changes in the logistics system when it is looked at by the glasses
and automatically scanned.
As the various technological solutions also differ in terms of the scope and the price of the equipment
that is used, making the optimum choice is also important for the subsequent business case. And also for
the level of acceptance by the employees and adapting the business processes within a company. “We
pursue a holistic approach here that takes account of all aspects,” emphasises Leon. This may also include
introductory coaching or training for employees in order to change entrenched processes and illustrate the
benefit of the new technology to the individual.
The aim is generally always to improve the processes by making them easier, faster or cheaper. For example,
with the warehouse solution it was only possible to remove four to five of the previous working steps through
the introduction of technology and new functions. One of these steps was the repeated manual scanning of
the items taken out of the warehouse. Augmented, virtual and mixed reality is a key technology forming part
of ERNI’s Swiss software engineering portfolio – similar to cloud computing, mobile applications or machine
learning.
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“

Numerous examples of applications from various sectors

“

This is the perfect time for us to position
ourselves here as a technology consultancy.

For on the one hand the
widespread use of VR in
companies is still at a very
early stage and therefore
creates competitive
advantages for the early
adopters. But on the other hand it is already delivering concrete results and the successful pioneering
examples from renowned users are showing that the risks are manageable.
For instance, the engineers building the Airbus A380, in which many kilometres of bundles of cables have
to be laid, wear smart glasses3. There the workers are shown the construction blueprints so that they can
maintain an overview and have both hands free at all times. The logistics personnel working in the DHL
Supply Chain warehouses around the world are also being given AR glasses on which step-by-step operating
instructions are displayed. This “vision picking” speeds up the picking process and reduces mistakes.
Extensive global tests have revealed average increases in productivity of 15%4.

More efficient quality control with Microsoft HoloLens
In January 2018, testing of a new type of system for quality assurance began at
5 the engine plant of Renault Trucks in Lyon5. It is based on a mixed-reality solution
running on Microsoft HoloLens. All engine components are digitally integrated into
these glasses and employees working in quality control are shown explanations
to help them to make decisions in their field of vision. This is particularly helpful
with more complicated tasks in which previously it was necessary to consult plans,
test instructions or assembly instructions on paper. All digitised parts which are
superimposed on the real engine can each be shown separately, so that it is possible to
perform phased checks. Thanks to multiple sensors, the technology offers the option
of going around the engine, and the employee has their hands free at all times.

Improving the customer experience is the objective of the Swedish furniture store Ikea with its “VR furnishing
experience” in which it uses the Rift glasses from the Facebook subsidiary Oculus6. In the virtual Ikea world,
2000 sofas, tables or kitchen units from the latest catalogue can be integrated into people’s own homes on a
trial basis. This not only makes it easier to choose appropriate furnishing items, it also prevents bad buys and
incorrect measurements. If a customer is satisfied with the combination, they can note down the result on
a memo and upload this onto their smartphone to continue shopping in the online shop or in the furniture
store.
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Robot manufacturer has MR training programme developed
The ERNI specialists in Spain have developed a training programme for a robot based on mixed reality for a
customer from the robotics sector. The starting point was a workshop in which the technological possibilities
and examples of use from other companies were presented. But at the same time the Microsoft HoloLens
was also presented in order to illustrate the MR scenario as clearly as possible.
After a certain period of reflection and once the feasibility of implementing the ideas which were gathered
was scrutinised in a brainstorming session, the innovation process focussed on one specific proposal: this
application was designed to teach the robot, with the aid of simple hand gestures, the things that it would
subsequently be required to do. This intuitive method works faster than programming the movement
sequences, which is currently commonplace, and is considerably more flexible.

Digital transformation is made easier with augmented reality
But ERNI is also working on other logistics applications for high-bay warehouses or mixed-reality solutions
in the area of predictive maintenance. This involves looking at this technology not in isolation, but as part of
a digitisation strategy within a company. For example, it works together very well with the Internet of Things
(IoT) via which more and more sensors in machines, systems or everyday objects are exchanging data.

“

This information is only useful if it can also be accessed by the user at relevant times. And this is where
AR, MR or VR comes into play because smartphone cameras or smart glasses can be used to convey the
recorded information to the user and thus make the leap into the real world.

“

By augmenting our reality, we can make
the process of digital transformation
more efficient and powerful.

But users should
take a little time to
fully understand the
potential offered by this
technology and its various
manifestations. ERNI will
present the different approaches impartially and help to discover innovative ideas which ideally will lead to a
significant improvement to processes or even to new business models.
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