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Recent Safety Challenges-1/5
9/14/99

• Olympic Airways Falcon 900, 
– Romanian airspace
– Over a period of 24 seconds, experienced 10 

pitch oscillations with up to +4.7 and -3.26 g
– 7 fatalities
– http://www.bea-fr.org/docs/sx-h990914/pdf/sx-

h990914.pdf 



Olympic Airways Falcon 900



Olympic Airways Falcon 900





Recent Safety Challenges-2/5
3/18/01

• NWA A-320 flight 985
– Aborted take-off from Detroit Metropolitan 

Airport
– Time Histories on next slide
– Investigation ongoing
– http://www.ntsb.gov/ntsb/brief.asp?ev_id=2001

0319X00608&key=1
– http://www.cnn.com/2001/US/03/17/plane.off.r

unway/





Recent Safety Challenges-3/5
7/31/97

• FedEx, McDonnell Douglas MD-11
– Newark International Airport
– Crashed During Landing  
– NTSB Recommended FAA Sponsor NASA Lg. 

A/C FQ Study
– http://www.ntsb.gov/Publictn/2000/aar0002.htm







…

…

Sponsor a National Aeronautics and Space Administration 
(NASA) study of the stability and control characteristics of 
widely used, large transport airplanes …



Recent Safety Challenges-4/5
11/12/01

• American Airlines 587, A300-600
– Belle Harbor, New York 
– 260 fatalities
– Wake vortex triggered aggressive rudder 

inputs; vertical tail failed
– Investigation ongoing 
– http://www.ntsb.gov/events/2001/aa587/



Rudder Deflection vs. Pedal Position & Force
Ground Run, .016 Hz



Rudder Deflection vs. Pedal Position & Force
Run 027, 2.50 Hz



Rudder Deflection vs. Pedal Position & Force
Run 027, Left/Right Doublet

Post input “ringing”



Recent Safety Challenges-5/5

• Airbus 319 aileron flutter
– ASRS AB 2001:63/3-39, 9/4/01
– Reported two cases of damaging aileron flutter 

undetected by the pilot because there is no 
feedback with current FBW implementation



…  During two incidents, the A319 sustained damage to 
the aileron and the panel.  … the flight crews were 
unaware of the flutter and vibration because of the FBW 
system …

SUBJ:  A319 Aileron Panel Flutter
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Examples of Aircraft-Pilot Discord

• http://www.aero-
space.nasa.gov/library/interest_ai.htm#

• Boeing corrects several 777 PIOs, 
Dornheim, M 1995 AvWk



What is Needed?

• Some fresh views on flight control system 
design
– Under normal conditions the pilot’s 

expectations of the aircraft response to his 
inputs are currently satisfied

– but when stuff happens, we could/should be 
doing a better job of keeping the pilot out of 
trouble, and communicating the symptoms of 
the problem



What is Needed? — example 1
• Active feel systems with “smart” feedback 

to the pilot
– Physically prohibits control overdriving
– maintains latency of control rate reversal to 

surface rate reversal to less than 100 msec.
• OK, with current control law 

implementation



What is Needed? — example 2

• Alternate control scheme when the pilot is 
“overdriving” the controls
– assure latency of control rate reversal to surface 

rate reversal of less than 100 msec.
• OK, with current passive feel systems



What is Needed? — example 3
• FBW with “feel by wire” to the cockpit controls to 

provide intuitive communications to the pilot, e.g., 
– Surface position limiting
– Surface rate limiting
– Surface flutter
– Icing
– Trim run away
– Envelop limiting
– Control inputs by other pilot
– Loading anomaly (cargo shift, mal-distribution of fuel, …)



FAA Flight Certification







http://www.aero-space.nasa.gov/goals/safety.htm


