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Tapping into Mixed Reality
to Enhance Aviation Training with 

Micro-simulations

National Training Aircraft Symposium 2018
Associate Professor Lori J. Brown, MSc HfAVN, FRAeS 

Western Michigan University, College of Aviation
Punta Gorda, Florida

Presenter
Presentation Notes
It is my pleasure to be here to share some of the exciting work  we are doing at Western Michigan University in the United states.  I will focus on the innovative work with Mixed and Augmented reality with emphasis on the Microsoft HoloLens for aviation training. The next generation of air transportation requires training which is engaging, cost effective, mobile and reconfigurable with real world environments and equipment. In aviation, specific tasks such as maintenance, inspections, flying, air traffic control and aircraft operation require an understanding of several interrelated human and machine components requiring practice and immersion which can be achieved with augmented reality. 



• Create Virtual Laboratories
• Bridge the gap between classroom 

and simulation
• Procedure Training
• Aircraft Systems Training
• Aircraft Familiarization
• Maintenance Training-Operations
• Cabin familiarization and training
• Virtual manuals
• Hands Free Remote assistance 
• Enhance Printed material

HOW CAN WE USE MIXED AND AUGMENTED REALITY MICRO-
SIMULATIONS AVIATION TRAINING?

View Video

Presenter
Presentation Notes
To determine which tasks are best suited for this type of training first perform a training needs analysis and write the learning objectives in order to best determine the training medium appropriate to achieve your training outcome and enhance our training.  Also you can add in artificial intelligence to provide adaptive learning environments. 
Here are a few examples.
Create virtual laboratories
Create virtual Flight decks for Procedure Training
Supplement maintenance procedures with digital content such as part numbers, procedures, tools, maintenance manual information and link to MRO support. 
Hands free.

http://www.kaltura.com/tiny/vukvh


Bridge the gap between classroom and simulator with 
MR Micro- simulations.

View Video

Presenter
Presentation Notes
Mixed reality technologies present a new medium, a new paradigm of augmented reality, where for the first time we have the ability to take the analog world and superimpose digital training artifacts and create a ‘mixed reality’ to enhance aviation training. Digital computing headsets such as Microsoft HoloLens are intuitive and offer a natural means of interaction with no computer, wire or touch-screen. This approach has several practical advantages to overlay holographic elements onto real-world crew environments which makes holographic micro-simulations particularly suited to aviation training and education. Unlike virtual reality—the user is not isolated from their surroundings. MR allows you to see, listen, and talk to others while everyone involved sees the same holograms simultaneously which makes holographic computing a powerful tool to enhance aviation training. Western Michigan University, College of Aviation has successfully integrated the HoloLens and virtual immersive headsets into the classroom and assessments.
Augmented reality can bridge the gap between classroom theory and simulation to allow students the opportunity apply knowledge and practice  procedures before simulation sessions while engaging a new generation of learners. 

http://www.kaltura.com/tiny/lamny


View Video

Presenter
Presentation Notes
Instructor can see what the student is doing  on their computer and interact in real time from any location. Session is filmed for debrief discussions and in the classroom the entire class can see what the user is seeing with the hololens on the large projection screen with Bluetooth technology.. The instructor can be in any location to instruct remorely.


http://www.kaltura.com/tiny/juy64


INTEGRATING MIXED REALITY MICRO-SIMULATIONS 
INTO THE CLASSROOM AT WESTERN MICHIGAN 

UNIVERSITY 

View Video

Presenter
Presentation Notes
Augmented Reality combines our digital and real world to create immersive augmented experience which can enhance aviation training and operations. Mixed Reality is when the augmented reality is over- layed on the real world object and user interacts with the result. This is one of our aviation classrooms with a student wearing the HoloLens. On the other screen you are seeing what he is seeing which is filmed through the HoloLens camera. Not that there are no wires and he can train hands free using the gestures a real pilot would.  We have created full interactive  cockpits and many holographic engines and systems for training.  


http://www.kaltura.com/tiny/xb2hu


Presenter
Presentation Notes
Create Virtual Training for any aircraft or system when Space and Resources are lacking. The augmented reality allows us to see and understand aircraft systems in a whole new way.




WMU Mixed Reality Laboratory for Aircraft Systems Training

View Video

Presenter
Presentation Notes
This is Profesor Browns aircraft engine lab. The table you see is empty and the engine you see is a hologram. This is a way to develop any training equipment and train anywhere with the cost or space used. The unique thing is that you can take the engine apart and even walk inside to see the components.  

http://www.kaltura.com/tiny/oj1zq


View Video

http://www.kaltura.com/tiny/k66qo


View Video

http://www.kaltura.com/tiny/xl6a3


Partially online  AMT Maintenance programs reduce on-ground hands-on training 
reduced to only 7 months using interactive 3D modeling micro-simulations. 



Transferring procedures training from the simulator to the HoloLens 

• Cockpit Systems Integration
• Scenarios for each QRH 
• Procedures
• Practice malfunctions
• Assessments
• Brings the simulation into any 

learning space
• Hands on Practice
• Micro- simulations
• Aircraft preflight/walkaround

View Video

Presenter
Presentation Notes
With the HoloLens we can decrease and improve our simulation time by transferring some of the procedures and practice done in the simulator to the HoloLens or other virtual device. At WMU we were able to replace an entire sim session with a augmented reality simulation which saves money and allow for mobile cost effective training. 

http://www.kaltura.com/tiny/psdu9


Aircraft Preflight, Familiarization and Safety Checks

View Video

http://www.kaltura.com/tiny/pwpgt


WMU Cirrus SR22 Aircraft Preflight

View Video

View Video

View Video

http://www.kaltura.com/tiny/s6hzn
http://www.kaltura.com/tiny/wdy6b
http://www.kaltura.com/tiny/xkn1c


Remote Expert Mode connects the crewmember to ground control via Skype. The person in 
the maintenance facility and the one in office are both seeing the same thing at the same 
time. Maintenance can get guidance for problems in real time as well as visual help.

View Video

Presenter
Presentation Notes
Here is a great example from an elevator company to show how easy it is to get hands free remote assistance which is particularly useful in aircraft maintenance. 

http://www.kaltura.com/tiny/yhdap


Augmented reality using tablets and phones

View Video

http://www.kaltura.com/tiny/qsfum


WEATHERXPLORE  DEMO APP

16

• Funded by FAA PEGASAS Center of Excellence, Weather Technology in the Cockpit Program

• Free Download from iTunes or Google Play

View Video

Presenter
Presentation Notes
Download the free app to see the capabilities of  Augmented reality with any text based material to enhance educational publications and checklist. 

http://www.kaltura.com/tiny/sdfiv


IDENTIFY THE PROBLEM OR GAP TO FIND BEST SOLUTION

Presenter
Presentation Notes
Augmented reality is not suited for every phase of training however you must first define the problem, such as an area students have difficulty with or are taking longer to train, then you can design the solution. 



Presenter
Presentation Notes
Be sure to Validate the training for effectiveness and retention



The future is in artificial intelligence and XReality

“adaptive syllabus” where artificial 
intelligence (AI) updates the learning 
plan in real time to keep the student 
constantly in the zone of proximal 
development where they are 
challenged the optimal amount for 
learning. 

Presenter
Presentation Notes
The future will use a combination of VR, AR and artificial  intelligence with adaptive syllabus with virtual instructor pilots, fed by AI which adapts to the student to provide better training.



Presenter
Presentation Notes
Many of us are working on similar programs and it is time for us to unite and collaborate to develop guidelines for use of augment reality and share best practices.  ICAO next generation of aviation professionals and the international pilot training association are collaborating to share such best practices and we invite you to join us. 



The best way to predict the future is to invent it.  
It is a very good time to start inventing the 

future of aviation training.

Join me on this journey
For more information contact: 
Lori.Brown@wmich.edu

Presenter
Presentation Notes
Several companies such as Airbus, Air New Zealand, Japan Airlines, Rolls Royce and Lockheed Martin have been successfully integrated augmented and mixed reality into their operations and training programs. Through ‘tapping into’ new technologies such new technologies you have the possibility shape your future training methodologies to provide mobile cost effective options,  enhance current training, improve student outcomes and engagement for the next generation of aviation professionals.
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