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Introductlon to Immersive Technologies
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‘ Virtual Reality (VR)
A computer-simulated experience based on the perception of reality entirely
through virtual information. The user is immersed into a virtual world and
interacts using head-mounted display devices.

Augmented Reality (AR)

Additional virtual information is provided by adding layer of graphical
objects to the real world. Digital elements are being added to a live view
commonly using the camera of a smartphone, tablet or other device.

Mixed Reality (MR)

Includes both VR and AR for merging the virtual and the physical
environment. The user can interact with the digital content through a
head-mounted device.




Industrial Benefits

[Capgemini Research Institute, 2018, Digi-Capital]
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AR/ VR applications in Manufacturing

» Training and operator support
= |nspection and monitoring
*  Maintenance and troubleshooting

= Product development

= Manufacturing layout

= Warehouse management

= Robotics

= Numerical Control (NC) machining
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AR for Supervising manufacturing processes

AR can provide comfortable online process monitoring,

while also increase mobility of the shopfloor control
operator. It thus creates transparency within the shopfloor
loT enabled machine

environment, and higher reactiveness to disturbances.
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AR in Product Design

AR creates a collaborative experience between industry, academia and research institutes.
Stakeholders can collaborate, solve problems, and test new ideas.
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AR in Educat

on

1. Configure the loT
server on the AR
application

6. Find the optimal

design via KPIs

comparison from
different . 2. Follow assembly
experiments i L el steps-by-step

instructions to setup
the turbine blade

3. Start the system
and monitor
functional
performance of the
blade

5. Inspect the
overall model
of the system

monitoring
collaborative session
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AR can create real-time
information interaction based on
loT technologies, and support
laboratory experiments & young
engineering training.

[PERFORM, EIT M. Educational Project]
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AR in Equipment Maintenance
° Repair cost decrease ° Lower training requirements

° Remote expert assistance o Fast troubleshooting
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AR in Training & Assistance

0 Realistic operator training ° Higher productivity

o Online process support 0 Waste reduction due to operator error
o Lower risk for accidents
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AR in Robotics
0 AR-based robot control

° Increases human robot collaboration
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Implementation Options

AR software

Visual Studio

e Unity3D
* Android Studio
Mobile devices ¢ XCode
* Head Mounted >, *  Microsoft

Devices £y

3. Edge server
4. Environment
setup
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Environment
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Barriers for applying AR/ VR in practice

O Users' health and
acceptance

*  Hardware limitations concerning the production

I r ili
m Tracking methods ayout and user mobility

*  The quality and accuracy of the virtual elements

O Projection quality, accuracy

_ _ *  Possible discomfort caused by the prolonged use
and interaction

and the psychological aspect in terms of acceptance
O Hardware

 Deep knowledge required for the development of

@ Development complexity complex AR software applications and lack of

knowledge on new developments
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