Extended Reality for Cabin Safety |

A Translational Study of Extended Reality
Technology in Training and Research

| 7 4% \ Federal Aviation
47\/ 'Administration




Definitions

« Translational Study (Research): The bridge
between academic research and real life benefits.

« Extended Reality (XR): The overarching
terminology used to reference current and future
reality-based technology.

— Current XR technology consists of:
« Augmented Reality (AR)
« Mixed Reality (MR)
 Virtual Reality (VR)
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Background

 Primary goal: Review the Electronic
Emergency Evacuation Aid for Aircraft
Passengers (ELEVAID)

 To work toward goal:
— Understand XR’s past, present, and future
— Understand how XR is being applied and the results
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Overview of XR Types: VR Evolution

E FIRST FLIGHT SIMULATOR
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Overview of XR Types: Modern VR

Conventional (non-immersive) and
Immersive VR (CVR / IVR)
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Overview of XR Types: AR Evolution
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Overview of XR Types: Modern AR

« Passive and Active AR (P-AR / A-AR)
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Overview of XR Types: MR
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XR Technology Use

Entertainment Collaboration and Training
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XR of the Future
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XR Application and Effectiveness

« Effective when used as clinical intervention for
combat-related PTSD (Comer, 2016)

« Significant improvement in mobility (Cano Porras et
al., 2018; Mirelman et al., 2016)

« Effective in training various scenarios across an
array of industries (Noguchi, 2019; Novicio, 2021)

« Cognitive overload in IVR can hinder learning
(Frederiksen et al., 2020)
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Lessons Learned: Reducing Cognitive Load

 Becoming familiar with training materials prior to
using XR (Meyer et al., 2019).

« Using AR where the digital overlays provide clues,
hints, or directions (Paskoff et al., 2015).

« Establish and adhere to learning goals and
objectives (Frederiksen et al., 2020; Ormrod, 2016).
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ELEVAID Software Evaluation

* Collaborative development between
University of Udine and FAA

« CVR tool for evacuation, scenarios are
either loaded or created

« Avatar controlled by keyboard and mouse




ELEVAID Example

14

s/ Administration



Results

« Not a suitable tool for evacuation research

 Could be avaluable tool for passenger
education

\ Federal Aviation

ministration



\ Federal Aviation
Administration




References

Cano Porras, D., Siemonsma, P., Inzelberg, R., Zeilig, G., & Plotnik, M. (2018). Advantages of virtual
reality in the rehabilitation of balance and gait: Systematic review. Neurology, 90(22), 1017-1025.
https://doi.org/https://doi.org/10.1212/WNL.0000000000005603

Comer, R. J. (2016). Fundamentals of abnormal psychology (8th ed.). Woth Publishing.

Frederiksen, J. G., Sorensen, S. M. D., Konge, L., Svendsen, M. B. S., Nobel-Jorgensen, M., Bjerrum, F.,
& Andersen, S. A. W. (2020). Cognitive load and performance in immersive virtual reality versus
conventional virtual reality simulation training of laparoscopic surgery: a randomized trial.
Surgical Endoscopy, 34(3), 1244-1252. https://doi.org/10.1007/s00464-019-06887-8

Meyer, O. A., Omdahl, M. K., & Makransky, G. (2019). Investigating the effect of pre-training when
learning through immersive virtual reality and video: A media and methods experiment. Computers
& Education, 140, 1-17. https://doi.org/https://doi.org/10.1016/j.compedu.2019.103603

Mirelman, A., Rochester, L., Maidan, I., Del Din, S., Alcock, L., Nieuwhof, F., . . . Hausdorff, J. M. (2016).
Addition of a non-immersive virtual reality component to treadmill training to reduce fall risk in
older adults (V-TIME): a randomised controlled trial. The Lancet, 388(10050), 1170-1182.
https://doi.org/10.1016/50140-6736(16)31325-3

Noguchi, Y. (2019). Virtual reality goes to work, helping train employees. Retrieved March 24, 2021, from
https://www.npr.org/2019/10/08/767116408/virtual-reality-goes-to-work-helping-train-employees

Novicio, T. (2021). 15 biggest VR companies in the world. Insider Monkey. Retrieved March 5 from
https://www.insidermonkey.com/blog/15-biggest-vr-companies-in-the-world-914907/

Ormrod, I. E. (2016). Human Learning (7th ed.). Pearson Publishing.

Paskoff, L. N., Weed, D. B., Corbett, C. L., & McLean, G. A. (2015). Wayfinding technology and its
application to transport category passenger airplanes. (DOT/FAA/AM-15/14). Federal Aviation
Administration

Federal Aviation

Administration




