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Disclaimer
The opinions, interpretations, conclusions, and 

recommendations are those of the presenter and are not 

necessarily endorsed by the U.S. Army and/or the U.S. 

Department of Defense. Citation of trade names in this 

presentation does not constitute an official Department of 

the Army endorsement or approval of the use of such 

commercial items.
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Disclosures

I have no financial relationships to disclose.

I will not discuss off-label use and/or investigational 

use in my presentation 
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Disclaimer (con’t)

Information is for accident prevention purposes only. 

Specifically prohibited for use for punitive purposes or 

matters of liability, litigation, or competition.
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UH-60 Mishap #1

• Multi-ship training flight

• Light rain, mist

• Moon below horizon

• Night vision goggles

• Flight of two aircraft 

entered orbit while 

waiting to enter 

gunnery position at 

range
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UH-60 Mishap #1 (con’t)

• On the second turn 

in holding, #2 rolled 

right and impacted 

the ground nearly 

inverted

• All 5 crew perished
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UH-60 - Mishap #2

• Two-ship training flight

• Thick sea fog offshore

• Weather worse than 

briefed

• Night vision goggles
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UH-60 - Mishap #2 (con’t)

• One aircraft turned 

back

• Flight became erratic

• Crashed into water

• All crew and pax killed
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www.washingtonpost.com
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Shoreline

Approximate

Route of Flight

X

UH-60 - Mishap #2 (con’t)
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UH-60L Mishap #1 (con’t)
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“Formation flying in adverse weather under NVG is the most likely of 

all situations to produce disorientation”

-Ercoline, et al., 2000
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Why is formation flight w NVGs disorienting?

• Pilots must rely on 

lead acft for 

orientation

• Tend to rely on 

vestibular cues

• Poor instrument 

cross-check
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Common Elements in These Accidents
Two Points for Discussion

• Reliance on pilot to sense orientation and fix

• Emphasis on vision channel for orientation cues

– Visual inputs come from entire 3D space

• Sound comes from localized points

– Central vision provides high resolution

• Order of magnitude better than auditory

– Visual inputs do not habituate

• Unlike vestibular

But the vision channel can be saturated…
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Complementary Cueing
“Multisensory”
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Questions?
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Should we rely on pilots to

sense and fix themselves?
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• We do…

We train our pilots to avoid and 

cope with disorientation…
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Should we rely on pilots to

sense and fix themselves?

• Unrecognized SD accounts for most accidents and 

fatalities (although “recognized” is more frequent)

• 54.9% of fighter ejections are “delayed” (Miles, 2015)
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Should we rely on pilots to

sense and fix themselves?

• Automatic Ground Collision Avoidance System (Auto-GCAS)

– Aimed at reducing CFIT accidents by 90%

– 4 confirmed saves (Oct 2016)

https://youtu.be/WkZGL7RQBVw
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Should we rely on pilots to

sense and fix themselves?

• In one of the accidents presented, autopilot was 

engaged but too late

• Helicopters lack true auto-recovery systems

- Autohover - Autopilot

• When to give up control?

– To copilot

– To automation
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TRUST?



U.S. ARMY AEROMEDICAL RESEARCH LABORATORY
FORT RUCKER, ALABAMA

UNCLASSIFIED12 Sept 17

Adaptive Automation
3 main approaches

• Critical event strategy 
– Assumes workload goes high when critical events occur

• Performance measurement strategy
– Examines operator performance and infers workload

• Neurophysiological measurement strategy
– Preferred but most difficult

– EEG, fNIR, fMRI, ECG, GSR
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Conclusions

• Disorientation remains a killer

• Augmenting the visual sense can preserve orientation

• Pilots won’t fix a problem they don’t notice

• Assisting the pilot with technology can save lives

• Research needed to mature the technologies
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Questions?
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