
NATO MSG symposium 2021 | Jeanine Vlasblom

Roy Arents, Ronald van Gimst, Antoine de Reus

Virtual Cockpit
Making Natural Interaction Possible in a Low-Cost VR Simulator



© Royal NLR 2021 - All rights reserved 2

This NLR document is prepared for presentation at the NATO MSG-184 Symposium 
“Towards Training and Decision Support for Complex Multi-Domain Operations” 

and should not be copied, distributed or reproduced in whole or in part, nor passed 
to any third party without prior written consent of NLR.

Use, intentionally or unintentionally of any of the content, information,
or services in this document in a manner contrary to the objective of this document 

is not allowed.



Making Natural Interaction 
Possible in a Low-Cost 

VR Simulator
© Royal NLR 2021 - All rights reserved 3

Making Natural Interaction 
Possible in a Low-Cost 

VR Simulator
Photo: NLR



© Royal NLR 2021 - All rights reserved 4

Live training
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• Expensive
• Location-bound
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High-fidelity simulators



© Royal NLR 2021 - All rights reserved 6

The promise of VR

• More accessible
• Small footprint
• Numerous visualization possibilities
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The challenges regarding VR

Sense of presence Natural interaction Resolution & FOV
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The Virtual Cockpit

• The concept explained
– Physical layer
– Virtual layer
– Sensor layer

• The concept discussed
– Evaluation
– Discussion of results
– Next steps
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Physical layer

• Wooden panel
• 3D printed products

– MPD buttons
• COTS products

– Turn knobs
– Toggle switch
– Flight controls

• Real products
– MFD screen F16

• External screen
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Virtual layer
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Virtual layer – improving the sense of presence
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Sensor layer – interaction detection devices

LeapMotion Manus VR Glove Intel RealSense
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Alignment
physical & virtual layer

Sensor layer
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Evaluation method

• Subject Matter Experts (AH-64)
• 3 evaluation moments

• Semi-structured interviews
• Accuracy of interaction detection

– Hit-miss ratio
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Results

• High accuracy
(> 80%)

• Natural interaction 
“identical to the actual 
helicopter”

• Sense of presence
“You see your hands and 
the cockpit around you”
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Discussion

• Progress in time (due to choice of sensors)
• Turn knobs & 3D printed buttons > toggle & MFD buttons

• Periphery
• Fast movements
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The challenges regarding VR

Sense of presence Natural interaction Resolution & FOV
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Next steps

• Get ready for training
• Use cases on other platforms
• Military mission rehearsal
• CD&E
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Virtual Cockpit
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Making natural interaction possible 
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